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AJSTTHROPOMETEY 
aleS hbduCka. 

INTRODUCTION 

D^mtion: Anthropometry may perhaps be most simply and com- 
preheneiTely defined as the conventioDal art or syBtem of measuring 
the human body and its parts. Hie BjrstemB of measuring the skull 
and the skeleton are known separately as eraniometry and o^eometry, 
but these terms are frequently merged with that of anthropometry; 
thus we speak only of anthropometric instruments, anthropometric 
methods anthropometric laboratories. 

Object: The object of anthropometry is to supplement visual ob- 
servation, which is always more or less limited and uncertun, by ac- 
curate mechanical determinations. Hie ideal function of anthropom- 
etry would be the complete elimination of personal bias, and the 
furnishing of absolutely correct data on such dimensions of the body, 
organs, or skeleton, as might be of importance to those who are to 
use the measurements. This ideal is not attainable to a perfection, 
but it is the highest duty for every worker to strive for as close ap- 
proach to it as may be in his power. 

Dimrsity: Anthropometry in general is not and may never be one 
uniform system. It is a handmaid to various classes of workers who 
have different objects in view, and measurements that are indispens- 
able to one may be of no concern to another. 

Measurements of the body were begun and are used by the artisan, 
and by the artist, the object of the one being a proper "fit' and that 
of the other a correct or artistically superior production. Hiey were 
and are employed in recruiting armies, with the aim of eliminating 
the inferiors. They are used to some extent by medical men and 
dentists, to assist them in reaching diagnosis or tracing improvement 
in their patients. They enter largely into the modem systems of col- 
lege and other gymnastics, and lately also into those of the popular 
baby studies. Certain measurements play important rAle in crimino- 
logical and medico-legal identification. Finally, we have measure- 
ments that have become invaluable aids to scientific research in physi- 
dogy, anatomy and especially asiiiaopcAagy. 
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To summarize, measuremente on the human body or ite parts are 
practiced for: 

1. Industrial purpoeea; 

2. Regulation of art; 

3. Military selection; 

4. Medical, surgical, and dental purp(»es; 

5. Detection of bodily defects and their correction in gynuiastics; 

6. Criminal and other identification; 

7. Eugenic purposes; and for 

8. Scientific iuTestigation. 

As a result of the multiple applications of body measurements, there 
have become differentiated, aside from the industrial and artistic 
systems which are of little interest to us in tiiis connection, the mili- 
tary, criminological, and also clinical and eugenic anthropometry, 
besides that used for strictly scientific research and more particularly 
for anthropological purposes. As to the last named, were it not for 
the seeming alliteration of the two words, the term Anihropolaffical 
anthropometry would be of real utility. 

Tlie diversity of measurements in the various above named branches 
of activities is a legitimate necessity. Regrettably, this diversity ex- 
tends also more or less to instruments and methods, which makes a 
free interutilisation of the obtained data difficult if not impossible, 
^ere is a great loss of effort, and even the most closely related of the 
above branches remain more or less strangers to each other. One 
of the foremost aims of all those interested in anthropometry in the 
broader sense should be a general unification of instruments and meth- 
ods, as far as this may be practicable. 

Anthropology: The present treatise is devoted to measurements used 
in anthropology. The aim of anthropological measurements is not to 
reidace, but supplement visual and other observations, or give them 
more precision. 

V€tridy of Measwemerda: There are none except natural limits to 
the number or variety of measurementB that can be legitimately prac- 
ticed on the human body or its remains. Moreover, every measure- 
ment or set of such, if carefully secured on sufficient numbers of indi- 
viduals representing different human groups, will be of some value. 
But some of the measurements were early seen to be of greater gen- 
eral interest or importance than others, came into universal use, were 
properly regulated, and constitute to-day the anthropological sts- 
TBH or ANTHBOPOUBTBT. This System, however, though rigid in 
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essentials, has no definite limits, and is subject to such changes as may 
in the course of time be found advisable. 

In the development of the system it was soon found that diversity 
of method was very prejudicial to progress, which led to attempts at 
regulation of the methods and instruments by schools, by national, 
and finally by international agreements. Unfortunately, the earlier 
agreements conSicted, in consequence of which a great deal of work 
was loet. Up to the Franco-Pruseian war of 1870, the system of Broca 
or the French school was almost universal; after the war, however, the 
rapidly growing tendency in Germany for individualism did not spare 
anthropometry. In 1874 the first proposals in this direction were 
made by Prof. Ihering to the Coi^resa of the German anthropological 
societies. In 1877 a Craniometric Confer^ice was held on this sub- 
ject at Munich, and still another took place in 1880 iu Berlin. The 
outcome of the deliberations at these conferences was a scheme drawn 
up by Professors Kollmon, Ranke, and Vlrchow, which was submitted 
for consideration to the 13th General Congress of the German Anthro- 
pological Society, held at Frankfort-on-Main in 1882. The scheme 
was adopted and designated as the "Frankfort Agreement." * It intro- 
duced new nomenclature and other modifications, with unfortunate 
results. Henceforth there were the " French School " and the " Ger- 
man School" of anthropometry. But the new system did not pre- 
vail and the need of an international unification of methods b^an to 
be felt. 

One of the first attempts at an international unification of anthro- 
pometric measurements was made in the early 90'b in Paris, by Dr. 
R. CoUignon.* The effort was made in connection with certain an- 
thropometric studies planned by him at that time, and coneisted in 
his sending to various anthropologists of prominence in as well as out- 
side of France certain propositions, with a request for their critique 
and opinion. The effort, while favored in France, remained that of 
an individual, and led to nothing definite. 

A much more promising, yet in the end quite as fniitl^s effort for 
unification of anthropometric methods was made at the occasion of 
the Twelfth International Ckingress of Prehistoric Anthropology and 
Archeology, held in August of 1S92, at Moscow. Two Gommisaions 

* Oanon, J. G. The Frankfort Craniometric Agreement, vith Critical RemarkB 
thereon. J. AtOhrop. Intl. Or. BrU. A /re., 1885, xiv, 64-83. 

* ColligDOD, R. Project d'entente int«niatioQ&Ie au aujet des recherchee anthro- 
pom^triquee dans lee cooseila de reviaion. Bull. 3oc. Anihrop. Pant, 1892, xm, 
186-8. 
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were appdnted for the purpose (see p. 6), but they accomplished 
nothing subBtantiid. The interest in the subject was however well 
aroused by this time, and the anthropologists meeting in 1906 with 
the Xlllth International Congress of Prehistoric Anthropology and 
Archeology in Monaco, undertook seriously and in a large measure 
successfully the formation of an International Agreement on Anthro- 
pometry. The work thus auspiciously begun was continued by the 
anthropologists meeting with the XlVtJi Congress, in 1912, at Geneva. 
The task thus undertaken is not yet finished ; but what has been done 
furnishes a soimd and lai%e nucleus for further developments. At the 
occauon of the XVIUth International Congress of Americanists, at 
London, in 1012, foundations were laid for the formation of an inter- 
national association of anthropologists,* and one of the essential 
features of such an association must be a permanent International 
Anthropometric Board, which will deal with all questions relating 
to the harmonization of anthropometric methods, instruments, and 
procedures. 

The results in anthropometric unification thus far attained are em- 
bodied in two reports, published originally in French in 1006, and in 
the French, T^igliih and German in 1912. As these agreements are 
of fundamental importance to every worker in physical anthropology, 
and as they are not as readily available as desirable, they will be here 
republished. In translatii^ the French report of 1906 there were 
found a number of points which needed a few words of explanation 
and this report, therefore, is annotated. 



THE INTERNATIONAL AGREEMENT FOR THE UNIFI- 
CATION OF CRANIOMETRIC AND CEPHALO- 
METRIC MEASUREMENTS 

RiPOR or THS COHlIIBBIOir AfPOIHTXD BT TBI Xm ImUXATIOItAL COROHSM 

or PjtiuwruRio AKTBaonutar and AacHBOLoor, at Monaco, 
1900 

Bt Db. O. PAFIUAUUr, RbPORTU 07 THB CoMMISBIOIl 
TnadkMd bco Or. PaiObdt'i >*pvt is L'Aathromiasto, 1900, XVII, 6»-Sl2. hr A.S. 

On the motion of MM. Hamy, Papittault and Vemeau, the Orgao- 
isii^ Committee of the Xlllth International Congress of Prehistoric 

>SeeMueU,R.R. Bep<»t(rf*nIiit«nMtioDalCoof«ratM,ete. Pn>e.X7niUi 
Intan. Ctmg. Amer., Lcatdot, 1913, i, LXXXVI. 
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Anthropology and Archeology had included among the questions a 
ooDsideTation of which by the membera of the Congress was regarded 
as of the greatest importance, the subject of unification of anthropo- 
logical measurements. 

At the opening session of the Congress, which took place at Monaco 
on the 16th day of April, 1906, Professor Hamy, as President, called 
attention to the urgent need of an international i^reement on anthro- 
ponketric technique. But he also called attention to the almost in- 
surmountable difficulties which would be met with if the numerous 
measurements which had been employed to date were to be examined 
in the open session of the Congress, and to the consequent necessity, 
if satisfactory results were to be obtained, of appointing a Commission 
which would specially occupy itself with the subject during the time 
of the sesmon and at the last meeting of the Congress present some 
project of unification for approval by the Congress. 

This proposition was adopted, and the commission was named imme- 
diately, comprising the following: 

Qiuffrida-Ruggeri, Secretary of the Anthropological Society and As- 
sistant to the Chair of Anthropology, Borne; 

Hamy, Professor of Anthropology at the Museiun of Natural His- 
tory, and member of the Institute, Paris; 

Hervi, Professor of Ethnology at the Ecole d'Anthropolc^e, and 
former President of the Anthropological Society, Paris; 

Liasaiier, President of the Anthropolt^cal Society, Berlin; 

von Lxuehan, Professor of Anthropology, University of Berlin; 

Fopillautt, Assistant Director in the Laboratory of Anthropol<%y of 
the £cole des Hautes-f^tudes, and Professor at the £coIe d'Anthro- 
pologie, Paris; 

PUtard, Private Docent at the Univeraity of Geneva; 

Posd, one of the Professors of the Faculty of Medicine and former 
president of the Anthropological Society, Paris; 

Serffi, Professor of Anthropol<^y and Director of the Anthropolog- 
ical Institute, Rome; 

Vemeaw, Assistant to the Chair of Anthropology, at the Museum of 
Natural History and Temporary Professor at the ficole d'Anthropol- 
ogie, Paris; and 

Watdeytr, Professor of Anatomy, and permanent Secretary of the 
Acadenky of Sciences, Berlin. 

The Commission met immediately after its nomination to elect its 
officers and arrange the program of its activities. Professor Waldeyer 
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was choBen President, Professor Sergi Vice-President, and Dr. Papill- 
ault Secretary and Reporter. 

Dr. Papillault read a letter which he had received from M. Chantre, 
in reply to the demand which he [Dr. Papillault] had made for his 
[M. Cbantre's] report on the efforts for the unification of anthropolog- 
ical measurements undertaken by the International Congress of An- 
thropology of Moscow. The main part read as follows: 

" I have been, in fact, charged witii such a report at the Cot^ress of 
Moscow for the Congress of Paris. But as the quest on [of unification 
of anthropological measurements] had not been made a part of the 
regular pn^p*am at the Moscow meeting, Professor Virchow, Chairman 
of the International Commission of Craniometry, in accord with some 
of our colleagues, asked that the said report should not be presented 
until at the following [Paris] session." 

In M. Chantre's report on anthropology at the Moscow congress, 
we read that two Commissions were named for the purpose of unify- 
ing anthropological measurements. They were : 

1. The Anthropometric Commiagion, appointed following a commu- 
nication by M. Zograff on "Anthropometric Methods as Practiced in 
Russia, and on the Necessity of Forming an International Agreement 
for Anthropometric Research." lliis conmiission was to "endeavor 
to unify as far as possible the methods of anthropometric observa- 
tions," and to report at the next session. It was composed of MM. 
Anoutchine, Bogdanoff, Chantre, Eollman, Malieff, Sergi, Tikhom- 
iroff, Virchow, and Zc^raff. M. Bogdanoff was elected its President 
and M. Zograff the Secretary and Reporter. The headquarters of the 
commission were with the Imperial Society of Natural Sciences and 
Anthropolc^y of Moscow. 

2. The CToniom^ric Commission. On the motion of Professor Koll- 
nkan of Basle the Congress named also a commission to revise the Con- 
vention of Frankfort, with the object of securing for anthropol<^y an 
international system of craniometric measurements. This commis- 
sion consisted of MM. Anoutchine, Bogdanoff, Chantre, KoUman, 
Malieff, Sergi, Virchow, and Zograff. Professor Virchow was elected 
its President, Professor Anoutchine its Secretary-Reporter. 

The letter from M. Chantre shows further that neither of these 
conunissions has reached any appreciable results. The Anthropo- 
ntetric Commission, it seems, has never met; while the Craniometric 
Commission held only two meetings during the session of Moscow, 
without reaching any ageement. 
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M. FapUlault maists on the neceasity of the present Commission 
meetii^ at least twice a day during the entire session, in order to sub- 
ject the various techniques actually employed in anthropometry to a 
serious revision and to reach an agreement. The matter is urgent. 
Hie Frankfort i^reement has been abandoned by most of the German 
scientists themselves, and the French method is no longer uniform. 
At Paris the disciples of Broca retain peihape the illusion of still fol- 
lowing a uniform technique, but a little inquiry shows divergencies 
which render aU comparison of the results of some of their measurements 
quite incorrect. The school of every country presents probably diver- 
gencies of method among its different members which equal and even 
exceed those that separate it from other schools. This simple state- 
ment should banish from our debates all motives that may be foreign 
to science. None of us would endeavor to defend a national tradition 
which has proved incapable of preserving a unity of doctrine, and such 
a tradition in fact exists no more. In its selection of a technique the 
commission should be guided solely by fitness, simplicity, precision, 
and the biolt^cal value of the various measurements. 

On the motion of Professor Waldeyer the commission decided to 
limit its activities to the measurements of the head [and skull] which 
are so numerous as to claim all the time that might be at the disposal 
of the Commission. Every measurement which has gained even a 
limited usage, together with the principal variations in its technique, 
should be submitted by the Secretary for revision to the Commission. 
In every case where an agreement will be reached, the Secretary shall 
edit the definition and technique of the measurement in question be- 
tween the sessions of the Commission, and submit the text for the 
approval of the latter. 

The Commission terminated its work Saturday, April 21, and the 
Secretary announced to the Congress that the report was ready in a 
neighboring room where it could be freely consulted. At the same 
time he offered to give the members of the Coi^ress whatever explan- 
ations might be found necessary. At the -end of this day's session, 
the report in its final form was presented to the Congress by the Presi- 
dent, and received a vnanimoua approval. It here follows: 

PaonoT <a an Intibnattonal AaBBnoNT on Cbanioiotbic and Csfhalo- 

HBTRIC MkASDBBUNTB 

Preliminary remarks: The Commission classed as optional certain 
measurements which appear interesting, but concerning which the 
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ConmuBBion does not poseess sufficient detaile which would pennit it 
to fully gai^e their importance and advise their i^ular employment. 
In cases of this nature the Commissiou has contented itself with a 
statement concerning the technique of the respective meafiurements, 
without giving advice as to their use. 

In connection with each measurement is given an indication as to 
the instrument which should be employed. The abbreviations are as 
ffdlows: 

eg. — compos gliatHre, the sliding compass; 

C.«. — compos d'ipaisseur, the spreading compass; 

m.t. — metric tape. This should be made of decidedly pliant mate- 
rial, but without possessing in the least degree the quality of stretching. 
Slightly starched cloth is of the best; and frequent testing of the tape 
by a metal standard is indispensable. 

I. CBANIOimrBT 
A. THB tXXSUi 

1. Maximum Itnf/th of the shtU or gravest onfero-posfenor diameter; c.e. 
This is the maximvini glabello-occipital diameter of the vault.* 
Londmarks: Anteriorly — ^the most prominent point of the glabella; 

poeterioriy — the most prominent point on the occiput as shown by 
the maximum determinable sfvead of the branches of the compass. 

2. The Iniac arUero-posterior diam^er (optional); c«. 
Taken in the sagittal and median plane of the vault. 
Landmarks: Anteriorly — the most prominent point of the glabella; 

posteriorly — the inion,- the individual peculiarities of which should be 
discounted.* 

3. The maximum breadth of the vault, or the greatest transverse diameter; 

c.e. 

This is the greatest horizontal and transverse diameter which can 
be found on the vault by the spreading compass. 

Landmarks: Determined solely by the maximum breadth of the 
skull above the eupra-maatoid and sygomatic crests. 

I* The French text Teade: "C'est le plus gmod diamdtre dam le plan aagittal et 
mMian du orAne." This definition ia somewhat erroneaua, for it aeema to direct 
tliat the meaaurenient be *-«Vpti to a point in ^^f^ m pAian hne of tlip skull, while a 
little further on this pcant is defined as "le pcdnt le plus saillant du su»«ccipital donn6 
par le r"*^""""" d'^caitement des branches du oompas." As a matter of fact the 
p<^t of TWjLTi'miim dist^moe from the glftb**lla is seldom strictly in ^^f^ median line 
of the occipital, even in absolutely normal specimenB. Ute correct definition should 
read as pvea above. A. H. 

* "dent lee vari^tte indiTiduellesdevront 6tre ^rit^." 
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4. Heights of the vavU: 

(o) The basUo-bregmatic height; ce. 

Landmark!: Inferiorly — the basion, or median point of the anterior 
border of the foramen magnum (avoiding the exostoeea that are aome- 
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times fomid at this phice); superiorly — the bregma, or median point 
of the coronal suture. 

(b) Aurieulo-bregmatic height {H, fig. l).i 

This is the distance between the bregma and a line connecting the 
BUperior borders of the auditory meatus. 

Landmarka: Inferiorly — ^tbe point where the imafpnary line uniting 
the superior borders of the two meatw aitditoriua intersects the median 
part of the skull; superiorly — ^tbe bregma. 

5. The emallett frontal breadth or minimum frontal diameter, eg. 

This is the shortest horisoBtal diameter between the two temporal 
t^ests on the frontal bone. 

6. The mammum frontal breadth or maiamum frontal diamder; eg. 
This is the largest horizontal diameter of the frontal squama (the 

bisteph&nic diameter of Broca is abandoned). 

7. Maximum bimaOoideal diameter (m.m. fig. 2); e.e. 

Landmarka: llie external surface of each mastoid process at the 
level of the center of the meatus auditorius. At this level search with 
the spreading compass for the maximum diameter. 

8. The maximum bizygomatic diameter; eg. 

Landmarks: The most widely separated points on the external sur- 
face of the zygomatic arches. The object is to find the greatest diam- 
eter. 

>Seep.M, 
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9. The naao-basitar diameter; c.e. 

Landmarks: Anteriorly — tlie nasion, or median point of the naso- 
frontal suture; posteriorly — the basion. - 

10. The baaio-alpeolar diameter; eg. 

Landmarlu: Anteriorly — the alveolar point, or median point of the 
anterior border of the alveolar arch; posteriorly — ^the basion. 

11. The naaitm-menUm diameter; eg. 

Landmarke: Above — the nasion; below — the inferior border of the 
lower jaw, in the median plane. 

The mandibula to be in place, the jaws brought in apposition, the 
condition of the teeth [in rdation to wear, especially] to be noted. 

12. The naao-alveolar diameter,* eg. 

Landmarks: Superiorly — the nasion; inferiorly— the lowest point 
of the alveolar bonier between the two median upper incisors. 

13. Nasal heigld; eg. (N E fig. 3). 

Landmarks: Superioriy — ^the nasion; inferiorly the middle of a line 
connecting the lowest points of the two nasal fossae. 

If instead of the border there is a gutter, measure to the level of 
the floor of the nasal fossae [i. e., to the upper limiting line of the 
gutters]. 

* The facial index is expressed by the follcnring formula: 
Naso-alvetJaf diametgr X 100 
m«Timiim biiygoiiuttic diameter 
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14. Breadth of the natal contp; e.g. 

Landmarka: The lateral borders of the naaal aperture. Find with 
the compass the greatest diameter of the aperture in horizontal line. 

15. IrUer-orbUal breadth; eg. 

Landmarks: Bilaterally — the point where the posterior lacrymal 
crest meets the inferior border of the frontal. 

16. Orfrtfol breadth. 

Landmarka: Mesially — the dacryon, or point of meeting of the su- 
tures formed by the frontal, the lacrymal, and the ascending part of 
the superior maxillary bones; 

(If the dacryon is obliterated, or in an abnormal situation, take the 
point where the posterior lacrymal creet meets the inferior broder of 
the frontal); 

Difltally — the external border of the orbit, at the point where the 
transveise axis of the orbit meets the border, and parallel as far as 
possible to the superior and inferior borders. 

17. Orbital height; eg. 

Landmarka: The superior and inferior borders of the orbit, avoid- 
ing the superior and inferior notches, when they exist. Take the max- 
imum distance between the two borders along an axis perpendicular 
to the preceding measurement [orbital breadth]. 




18. (a) BreadUi of tA« upper alveolar border; e.g. 

Landmarkt: The external surface of the ^veolar border, on each 
side. 
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If there are any exostoses on the herder they are to be avoided by 
placing the points of the instrument above the same. The measure- 
ment to be taken is the mftTrimiim transverse separation of the alveolar 
borders. 

(b) Length of the alveolar arch; eg. (F, fig. 4). 

Lamdmarlte: Anteriorly — ^the anterior surface of the alveolar border 
between the two median incisors; poeteriorly — the middle of a trans- 
verse line connecting the poeterior extremities of the alveolar border. 

[This transverse line is obtained easily by placing a wire aa deep as 
possiUe on each side in the notch which separatee the alveolar border 
from the pterygoid process.]* 
10. The bony palate: eg. (optional). 

(a) Length qf the palaie {L, fig. 4). 

Landmarka: Anteriorly — ^the median point of a line tangent to the 
posterior alveolar border of the median incisors; poeteriorly — the me- 
dian point of a transveree line connecting the most anterior points of 
the notches in the poeterior border of the palate. 

(b) Breadth of the -palate. 

Distance between the [internal] alveolar borders between the sec* 
end molars. 

20. Orbito-alveolaT height; eg. (optional). 

The miaimum distance between the lower border of the orbit and 
the alveolar border. 

21. Foramen magnum; eg. 

(a) Length. 

Landmarks: Anteriorly — the basion ; posteriorly — ^the opisthion, or 
median point of the posterior border. 

(b) Breadth. 

Landmarks: Points of maximum separation, in transverse line, of 
the lateral borders of the foramen. 

22. Sagittal arc of the vault; mi. 

Landmarks: Aiiterioriy — the nasion; poeterioriy — ^the opisthion. 
Intermediary: Apply tape to the surface of the vault aloi^ the sag- 
ittal line. 

The arc is divisible into three principal parts which should be re- 
corded separately and which correspond to the three hones composing 
the vault, namely the frontal, parietal and occipital. 
' Tbe manlltMjTeobr index will be: 

MKrimum breodtJi of the »lve<Jar border X 100 
LengUi of the alveolar arch 
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[This subdivision is not seldom vitiated by the presence of inter- 
caUsted bones, especially at lambda.] 

23. Transverse are; m.t. 

Landmarks: Measure from the most prominent point on each ^go- 
matic crest, directly above the meatus; the tape to be applied tnms- 
versely over the vault in such a way that it will pass over the bregma 
and connect the two preceding points. 
(6) CireumSerence, or HoritotUtU Arc; m.t. 

Landmarka: Anteriorly — above the supraorbital ridges; posteriorly 
— over the upper portion of the occipital, so as to obtain the mftmmiim 
measurement; care necessary that the level of the tape is the same on 
both sides. 

24. C<^>aeiiy. 

Without making a selection from the different methods and while 
recognising the value of the method of Broca, the commission advisee 
that there should always be at hand standards or skulls of control, of 
considerably differing capacities, with which the exactness of the in- 
dividual procedure should be verified; the commission also advisee, 
however, the utilization as far as it may be possible of the direct mess- 
uremeot of cranial capacity by water with a rubber bag or con- 
tuner. 

B. lOWSB JAW 

26. Bicondylar breadth; eg. 

Landmarks: The most external points on each condyle; the separ- 
ation of these points constitutes the measurement. 

26. The bigoniae breadth; eg. 

Landmarks: The gonions, or poinia of the angles formed by the as- 
cending branches with the body of the lower jaw. 

The separation of the angles is measured by applying the compass 
to their external surface. 

27. Length [i. «., height] of the ascending bran^; eg. 

Landmarks: Superiorly — the uppermost point of the condyle;' in- 
ferioriy — ^the gonion; but ss frequently it is very difficult to determine 
this point, it is best to take the intersection of the lines prolonging the 
inferior and posterior borders of the bone. 

• The Fnaeh origin&l Hys "bord snperieUT du oondyle," which doubtleaa meatu 
the tmwT«ne ridge of the condyle oa which tlw vppenacmt p<xnt is genenUy 
located. See illmtntion. 
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The measurement ta obtained by pennitting the lower jaw to rest 
on its inferior border, and placing the rod of the sliding compass along 
the posterior border. 




Via. S 
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28. Breadth of the amending ramut; e.g. 

(a) Minimum breadth (m, fig. 6) : The minimum distance between 
the anterior and posterior borders of the ramus. 

(6) Maximum breadth (M, fig. 6) (optional). 

LandTnarka: Anteriorly — the most prominent point on the anterior 
border of the coronoid process ; posteriorly — the farthest point on the 
posterior border of the bone.* 

The measurement is obtained by applying one of the branches of 
the sliding compass tangently to the posterior border of the lower 
jaw, and bringing the other branch in contact with the anterior border 
of the coronoid process. 

29. Height of the tymphysie; eg. 

Landmarks: In the median plane: superiorly — the highest point of 
the alveolar border [bet. the median incisors]; inferiorly — the inferior 
border of the ^mphysis. 

Measure the actual distance between the two points, not in pro- 
jection. 

30. Seighi of the body of the lower jaw; e.g. 

The same technique, but the measurement is taken in a vertical 
plane, between the first and the second molars. 

* Beally, as weU seec taaa the iQuBtr&tion, the line connecting the moet pooterior 
ptunt of Ute condyle tad the p<rint ot the aa^ at the jaw. Tr. 
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31. Maximam Oaeknea* of fA« hoSy of the lower jaw (optional). 

The manmum separation of the internal and external surfaces of 
the bone in the plane between the fiist and Becoad molars. 

32. Mandibular angle. 

The angle between the posterior and inferior borders of the bone. 
To be measured by Broca's goniom^e and according to the tech- 
nique advised by that author. 

II. CSFHAIOurKT 

1. Maximum length of the head, or the maximum anUro-po^erurr di- 

ameter;'' e.e. 
The same technique to be followed as on the skull; do not press.' 

2. The maximum breadth of the head or maximum lateral diameter; e.e. 
Same technique as on the skull. 

8. Heightof the head (head erect). Instrument: The anthropometrie 
square. 
Landmarka: Superiorly — ^the vertex; inferiorly — the superior bor- 
der of the auditory opening, which ordinarily corresponds (but the 
point should always be verified) to the parte of the notch between the 
tragus and hdix.' 

4. The minimum frontal breadth; e.e. 
Same technique as on the skull. 

5. Maximum bimarioidal diameter; e.e. 

Same technique as on the skull, the observer standing behind the 
subject. 

6. Maximum bisygomoHe diamtier; c.e. 

Same technique as on the skull. The maximum -should be searched 
for with care, for it is often located more poeterioriy than one would 
expect. 

7. Bigoniac diameter; e.e. 

Same technique as on the skeleton. The fleshy parts of the mas-, 
seters are to be avoided. 

> In all mesBurementa <m the living taken with the spreading compasa it t> in- 
diBpenaable to search for Uie greatest ^tread of the branches, then fix the latter in 
their podtion with the screw and replace them over adjoining parts to vaUj if 
the spread has really been maiinHim. [If proper care be taken the awkward fix- 
ation of the brsBches by the screw is not necesaiy. TV.] 

■ A moderate amount of pressure is of coarse neoesaaiy; the instruction is di- 
TOcted against hard preasuie. TV. 

■ The height from the middle of the line oonneoting the floor of the extonol audi- 
toiy canals, to br^ma is now more in yogue. See p. 64. TV. 
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8. Height of he face, total; eg. (optiomd).** 

Landmarkt: In median plane, superiorly — the hair line; inferioriy 
— the inferior horder of the lower jaw. A shght pressure is to be used, 
to discount the soft parte. 

9. MenUm^nasion diameter; c.g.^ 

Same technique aa on the skull, and using slight pressure, as with 
preceding measurement. 

Look for the nasion by passing the nail aloi^ the ridge of the nose 
until it encounters a s%ht ri<^ which is formed by the inferior 
border of the frontal [or the depression of the nasion itself]. 

10. The naeo-btuxal diameter; e.g. 

Landmarks in the median plane: Superiorly — ^the nasion; inferiorly 
— the line between the lipe. 

11. The naao-akeolar diameier; eg. 

Same technique as on the skull. It is always easily possible to turn 
the lips up BO that the free border of the gums can be seen. 

12. Height of Oie nose; e.g. 

Landmarks: Superioriy — the nasion; inferiorly — ^the nasal septum 
where it joins the upper lip. Do not press. 




Fio. 7 
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13. Breadth qf the nose; eg. 

Landmarks: The external surface of the alae of the nose. The max- 
imum breadth to be determined without the exertion of any pressure. 

14. Prominence of the nose at its base [i. e., length or height of the sep- 

tum] (fig. 7). 

Landmarks: Anteriorly — the most prominent part of the point of 
the nose; posteriorly — ^the point where the septum is intersected by a 
transverse line joining the deepest points of the two naso-labial fur- 
rows. 

* Can be more leftdily taken with the ipreading compus. TV. 
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To take this distance the two landmarks should be weU exposed [by 
bending the head well backward] ; use instrument appropriate for the 
purpose. 

15. External Iripalp^tral breadth; e.g. {E, fig. 8). 

Landmarks: The external angle of each palpebral fissure, deeply, 
where the lines touch the eyeball. 

With the eyes of the subject wide open and the visual axis fixed 
slightly above the horison, the two points are approached by the 
branches of the compass supported on the cheeks of the subject. 

16. The internal poipebrol breadth; c. g. (J, 6g. 8). 

lAmdmarka: Tlie internal angle of each eye, without regard to the 
canincula. 

17. Breadth 0/ the mmith; eg. 

Landmarks: The commissures of the lips [angles of the mouth], at 
the point where the mucous membrane joins the skin. The distance 
to be taken while the mouth is in its m^um position [i. e., naturally 
closed without tension]. 

18. BUabial height; eg. 

Landmarks: Superiorly — ^the uppermost points on the curves of the 
arc of the upper Up; inferiorly — the lowermost point on the curve of 
the lower lip. 

The rod of the compass should be held vertically, its branches tan- 
gent to the summits of the curves. 

19. rfteeor." 

(a) Length, maximum; eg. (fig. 0, line designated). 
Landmarks: Superiorly — ^the highest point on the border of the 

helix; inferioriy — ^the lowermost point on the lobule. 

The rod of the compass should be held parallel to the long axis of 
the ear with its branches tangent to the points indicated; use no pres- 
sure. 

(b) Xength of the cartilaginous ear (fig. 8, interrupted line). 
Landmarks: Above — as with preceding; below — the inferior border 

is the cartilaginous concha. 

The compass is to be applied as in the preceding measurement, but 
the lobule is slightly pressed backward with the lower branch of the 
instrument, in order to include no more than the cartilaginous part. 

" Measurement of the leH ear u to be preferred u much more handy Outa that 
to the right. Tt. 
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(e) Breadth. 

DistaDce between two linea parallel to the long axis of the ear, one 
of these lines being tangent to the aoterior, the other to the posterior 
bonier of the helix. 

The above outlined technique of each of the measuiemente was, after 
a disousBion, unanimously adopted. 
(Sga«d) 

Praident, Wusncs. '^ce President, 0. Sbbsi. 

Members <tf tbe ConmuHnoD: Giuffbida RnoiOBi; K T. Haht; O. Hxbt^; Li»- 

■avkb; Von Loscoam; Ptttabd; Poza; Vzbmxad. 
O. Papiuadlt, Reporter. 
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THE INTERNATIONAL AGREEMENT FOR THE UNIFI- 
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T&H LtrBBNAnoNAi. AfmmnniNT roB TOi Vinrtcxnos or Amthsopouetbio 
MEAfiCBBiaKrrs to bb Mabb ok tbb jAmta Sdbjxct 

I. INTRODCCTIOIt 

During the International Congrees of Prehistoric Anthropology and 
Archeo'ogy, held at Geneva irom the 9th to the 12th September, 1912, 
an International Commission was appointed in order to determine the 
unification of anthropological measurements to be made on the living 
subject. The meetii^ had thus as their object, that of supplementing 
the work accompUshed during the Congress held at Monaco in 1906, 
when the unification of craniometric and cephalometric measurements 
was achieved.' 

The Commission which met at Geneva included the following mem- 
bers of the Congress: 

> The Anthropplogjcol Laboratory of the Univeraity, Xew Muaeuma, Cambridce. 
Oct. 30, 1912. 

'Intranational Congrees of Prehiatoiic Anthropology and Arcbaeolocy, Seeaion 
xm, Monaco, 1906, Tome u, pp. 377-394. 
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Messrs. Chantbe (France). 

CZBKANOWSKI (Russift). 

DucEWOBTH (Great Britain). 

Frasbetto (Italy). 

GmrFBiDA-RuQQEBi (Italy). 

GoDiN (France). 

HnjiEBRAND (Hungary). 

HoTos Saih7 (Spain). 

Hbdlicka (United States). 

Loth (Russian Poland). 

TOK LuscHAN (Germany). 

MacCubdt (United States). 

Manoxttbiek (France). 

Mabbtt (Great Britain). 

Matit (France). 

Mocm (Italy). 

MusQBovx (Great Britain). 

PiTTABD (Switwrland). 

RiVBT (France). 

ScHLAGiNHAUFBN (Switzerland). 

G. Sbbgi (Italy). 

SoLi-AS (Great Britain). 

VoLKOT (Russia). 

WsisasBBiiB (France). 

The Commission sat on four occasions, as follows: 

Sep. 11. 8 a. m. to mid-day. President: Professor Manouvrier. 

Sep. 13. 8 a. m. to 11 a. m.1 ti_ -j ^ n^t r* a ■ 

"^ „ . . > President: Professor G. Bern. 

3 p.m. to 4 p.m. J *^ 

Sep. 14. 9 a. m. to 10 a. m. President: Dr. Duckworth. 

Messrs. Duckworth, Rivet and Schlaginhaufen were appointed re- 
corders of the proceedings, and were instructed to prepare the report 
of the Commission. 

He full report of the recorders was adopted imanimously by the 
Commission at the meeting on Sep. 14, and also by the Congress at 
the concluding meeting on the same day. 

n. oEiniaAL prihcipuis 
(a) The erect potiHon is adopted as that which the living subject 
shall asBunke for the purposes of measurement. 
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(t>) The meihod of projection is adopted in all cases save those in 
vhicli special mention is made of a different method. 

(c) For "paired" measw^ments, the l^t side is recommended; but 
measurements of both the right and left sides are to be made in the 
two cases following: 

height of the acromion \ hn th A 

height of the great trodtanterj *^ 

(d) Observers are requested to indicate in every case, with precision, 
their method and the instruments employed. 

(e) Those persons desirous of undertaking anthropometric work are 
very particulu'ly urged to obtain preliminary practical instruction in 
a laboratory, and not to be content with a merely theoretical study of 
the various methods and processes of mensuration. 

m. jtmtAOMD psftmnoKB or thb toBAsuBMUHTB JlPfrotxd bt thi ooumibbioit 



1. Statttre: The subject stands erect on a horizontal and resisting 
plane surface (hereafter spoken of as "the ground"): no support is 
to be given by a vertical plane: the upper limbs are pendant, the palms 
of the hands turned inwards, and the fingers pointed vertically down- 
wards, the heels in contact, and the axis of vision horisontal. The 
height of the vertex above the ground is to be measured in this position. 

2. **Auditory caruU: anatomical landmark (jtoint de repire) the bot- 
tom of the notch between the tragus and the helix. (This point had 
been adopted previously at the Monaco Congress: cf. op. cit. p. 391.) 

3. *Chin: anatomical landmark: the inferior border of the mandible 
in the median plane. 

4. *8upra-*temal notch: anatomical landmark: the deepest point in 
the hollow of the notch. 

6. *Mammilla or Nipple: anatomical landmark: the center of the 
nipple. This measurement is not applicable to women with pendant 
breasts. 

6. *Umbilicus or Navel: anatomical landmark: the center of the 
umbilical cicatrix. 

7. *Pu&e8.* anatomical landmark: the upper border of the symphy- 
sis pubis in the middle line. Where this point is impalpable, guidance 

* Meuurementa preceded I^ an asterisk, thua *, are tho«e in i^ch the subject 
letaiiu the position already indicated for the measuremerit of the stature. [In 
making the measuiemenbi 2-8 and 10-18 inclusive the heieht of tbe "anatomical 
laodmarit" above the KKund is to be determined. W. L. H. D.) 
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as to its pOBition is given by tlie cutaneous fold of the lower part of 
the abdomen in this Bituation. 

8. *Spinotu process of the 6th luTtibar vertebra: to ascertain this ana- 
tomical landmark with exactitude, the subject shall be caused to bend 
forwards from the hipe, when the spinous process of the 5th lumbar 
vertebra will become prominent. 

9. SiUing height: the subject sits on a horisontal and resisting seat 
about 30 to 40 ctm. high (this height being proportionate to the sta- 
ture of the subject) : the knees are flexed: the dorsal aspect of the trunk 
is to make contact with a vertical plane, or with the anthropometric 
rod at two points, viz. in the sacral region and again between the 
shoulder-blades. Tie axis of vision is horisontal, as in No. 1 (supra). 
The height of the vertex above the surface of the seat is to be measured. 

10. Pebfic heifitU: the subject retains the position adopted for the 
sitting height (No. 9). The height of the summit of the iliac crest 
above the surface of the seat is to be measured. 

11. 'Acromion: anatomical landmark: superior and external border 
of the acromion process. 

12. *Qreat Trochanter: anatomical landmark: upper border of the 
great trochanter. 

13. *AtUerior m^)erior iliac spine: anatomical landmark: the sum- 
mit of the anterior superior spine of the ilium. In cases of difficulty, 
the point is found by tracing Poupart's ligament to its iliac termi- 
nation which defines the point precisely. 

14. *Elbovi: anatomical landmark: the radio-humeral articulation. 

15. *Wri»t: anatomical landmark: the tip of the st^oid process of the 
radius. 

16. *Tip (4 the middle finger. 

17. *Knee: anatomical landmark: upper border and edge of the 
inner tuberoeity of the head of the tibia. 

18. *Ankle: anatomical landmark: tip of the internal malleolus. 

19. ^mn: the subject is placed against a wfJl, the arms extended 
horizontally, the palms of the hands directed forwards. Measure the 
distance between the tip6 of the middle fingers of the two hands. 

If a wall is not available, the rigid anthropometric rod is to be placed 
behind the subject, who assumes the position described in the pre- 
ceding paragraph. The same measurement is to be roade. 

In either case, the maximum span of the subject is to be recorded. 

20. *Bi-aeromial diameter: maximum distance between the two acro- 
mial points (cf. No. 11). 
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21. *£t-Aumeral diameter: maximum distance between the two prom- 
inences formed by the deltoid muscles. Secondary measurement.* 

22. 'Bi-mammiUary dnamAer: distance between the two nipple- 
points (cf. note appended to No. 5). Secondary measurement. 

23. *£t-cmtol diameter: maximum distance between the external 
margins of the iliac crests. In making this measurement, the observer 
is to direct the anns of the sliding compass obUquely downwards, and 
from before backwards. 

24. *fii-8pifioI diameter: measured between the two anterior superior 
iliac spines (cf. No. 13 «upFa). 

25. *Bi-irochanierie diameter: maximum distance between the ex- 
ternal surfaces of the great trochanters. Id making this measurement 
the superficial tissues are to be strongly compressed. 

26. *Extemal eonjugaie (antero-poaterior) diameter of the pelma: ana- 
tomical landmarim: in front, the superior ma^pn of the 83miph]rsia 
pubis in the middle line: posteriorly, the tip of the spinous process of 
the fifth lumbar vertebra. 

27.* *Tran9ver»e diameter of the thorax (No. 1).. This measurement 
is to be made in the horizontal plane at the level of the base of the ensi- 
form cartilage. The observer is to record the mean of the measure- 
ments taken at the extremes of inspiration and of expiration respect- 
ively: alternatively, the measurement may be made in the intermediate 
stage as regards those two phases of respiration. 

28. *Transver»e diameter of the thorta (No. 2). This measurement 
is to be made in the horizontal plane at the level of the upper border 
of the fourth chondro-etemal articulation. The same observation (as 
to the phases of respiration) apidied here as to No. 27 q.v. Secondly 
measurement. 

29. *Araero-po9lerior dioTneter of the thorax (No. 1). This measure- 
ment is to be made in the same horisontal plane as is defined in the 
case of the transverse diameter of the thorax No. 1 (cf. No. 27). The 
same observation (as to the phases of respiration) applies to this 
measurement as to No. 27 q.v. 

30. *Aiaero^poaerior diameter of the thorax (No. 2). This measure- 
ment is to be made in the same plane as is defined in the case of 
the transverse diameter of the thorax No. 2 (cf. No. 28). The same 

< A certain number of meaBurements ue thua deacribed in accordance with tbe 
inatnictionB of the Commiasion. 

• In making measuremeata Noa. 27 to 30 indunve, caie ia to be taken that the 
extremitiea of the calliper-arms are wide, aince with the oidinary pointed anna there 
is a dancK of error owing to the pointa alining on to an intercoetal qwoe. 
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observation (as regarda the phases of respiration) applies to this meaa- 
urement as to No. 27 q.v. Secondary measurement. 

31. *8temal height: measured with sliding callipers: from the supra- 
sternal notch (cf. No. 4 supra) in its deepest part, to the base of the 
ensiform cartilage. 

32. Bi-condylar diameier oj the humerM. Secondary measurement. 

33. Bi-atyloid diameter of the fon-arm. Secondary measurement. 

34. Bi-condyJaT diameter of the femur. Secondary measurement. 

35. Bi-maUeolar diameter. Secondary measurement. 

36. *Thoracic circumference: this circumference is to be measured in 
the horizontal place, passing through the base of the ensiform carti- 
lage. The same observation applies here as to No. 27. Secondary 
measurement. 

37. Cireumferenee of the neck. Secondary measurement. 

38. Circumference of the upper arm. The mftTimiim circumference 
obtained below the insertion of the deltoid muscle, the arm beii^ held 
in the position of rest. 

39. Circumference of the upper arm with the biceps muscle in the 
contracted state. Proceed as in the case of No. 38. Secondary meas- 
urement. 

40. Maximum circumference of the fore-arm. This measurement is 
to be made in the region of the epitrochlear and epicondylar muscles 
and extensors, t. «., immediately below the jointJevel. 

41. Minimum circumference of the fore-arm. This measurement is 
to be made above the level of the styloid processes of the radius and 

42. Maximum eireumference of the thigh. This measurement is to 
be made at the level of the gluteal fold. 

43. Minimum circumference of the thigh: measured above the level 
of the knee-joint. 

44. Circurt^erenu of the coif of (he leg: the trufritnnm value. 

45. Minimum cireumferenee of the leg. This measurement is to be 
made above the level of the malleoli. 

46. Minimum cireumferenee of tAe waiet. This measurement is to 
be made at the level of the most constricted portion of the abdomen. 

47. Contour of (he hand. The right hand is applied to a sheet of 
paper, the fingers being very slightly separated, and the axis of the 
middle-finger forming a prolongation of that of the fore-arm. The 
two ends of the bi-styloid lice are to be marked by peQcU dots. Start- 
ing from these points the contour of the palm and fingers is to be traced 
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vith a pencil split longitudinally and held vertically. Special dots are 
to be added, markiDg (a) the extreme ends of the interdigital clefts, 
and (b) on each side, the position of the metacarpo-phalangetd articu- 
lations. 

48. Contour qf the foot. The right foot rests on a sheet of paper, the ' 
leg being perpendicular to the plane of this surface. Draw four short 
lines to mark the positions of the ends of the malleoli, and of the meta- 
tarso-phalangeal articulation of each aide. Then the contour of the 
foot is to be traced in the same way as described for the hand (cf . No. 
47). The extreme end of each interdigital cleft is to be marked by a 
dot. It is useless to trace the inner border of the foot between the 
malleolar point and the metatarso-phal&ngeal point, for this part of 
the tracing is always unreliable. 

49. Height of the plantio- arch. The foot being placed in the posi- 
tion requisite for tracing ite contour (cf. No. 48), the vertical distance 
is to be measured between the plane of support and the upper border 
of the navicular bone. Secondary measurement. 



The Commission and the Congress also adopted unanimously the 
following proposal and resolutions: 

(a) For the reeonatntction of the stature from observatione on the long 
bones of the skeleton. 

For the reconstruction of the stature with the aid of the long bones, 
the maximum length shall be measured in all cases save in those oi the 
femur which is to be measured in the oblique position, and the tibia 
which is also to be measured in the oblique position, the spine being 
excluded. 

(b) The Commission wishes to state that it is desirable that in the 
graphic representation of cranial forms, either the plane of Broca or of 
the Frankfort Agreement should be employed by anthropologists. 

(c) The Commission holds that it is desirable that anthropolo^ts 
should append complete lists of measurements to their publications. 

dSvnwO W. L. H. DUCEWOnTH 

(One ef tilt Reeorden of the 
IntentaHttnal CommuHon). 
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PRELIMINARIBS 



I 

Some day it may be pOBsible to deal with the actual state of anthro- 
pometry in general, and with the many individual modifications of and 
tendencies in the same which are outside of international agreements; 
but what the American student of the branch needs most are 
simple, practical, well tested instructions for his guidance in work 
which is rapidly increasing. An active interest in the various lines of 
research which fall within the scope of physical anthropology is rising 
everywhere, as witnessed by the increasingly frequent calls at our 
laboratories from different parte of the country for instruments help 
and directions, by the number and calibre of our visitors, and in the 
unprecedented demand for trained anthropologists. 

Iliese conditions were brou^t about partly by the war, which 
offered suddenly such great opportunities for appUed as well as research 
anthropometry; partly by the intensification of the problems of 
immigration, Americanization, and conservation of child life, which 
are receiving a steadily increased attention; and partly by a graduaUy 
augmenting institutional demand for instruction and work in anthro- 
pology. These rapidly developing demands foimd anthropology un- 
prepared to give much material help. There were few available trained 
men and others could not be produced in a short time. There was no 
adequate supply of instruments, with curtailed or lost faciUties for 
having these made. And there was nothing in English in the way of 
publications that would give the indispensable information as to 
methods, technique and other essential aspecte of anthropometric 
procedure on modern lines. 

The results of this state of affairs, aggravated by various complica- 
tions, were that anthropometric research in connection with the U. S. 
Army has been a failure; that even the most important places io 
anthropology could not be filled; and that in the absence of eometbii^ 
better a large amount of present anthropometric work on children and 
older subjecte is carried on with the instrumente and the methods of 
the gymnasia and physical culture establishments rather than those 
of classical anthropometry, with the consequence that practically all 
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this work is lost to science and even tends to create prejudice against 
anthropometry in general. 

Evidently enough it is imperative for those who have the interests 
of physical anthropology in this country at heart to mend conditions as 
rapidly as may be possible, and one of the first and most urgently desir- 
able steps is to furnish legitimate, readily utilizable instructions in scien- 
tific anthropometry. It was with this end in view that the Ahkrican 
JoTTBNAL or pHTSiCAL ANTHaoPoLOOY published the International 
Agreements on Anthropometry, the most binding of all of our instruc- 
tions. But these alone are not sufficient. They are in certain respects 
incomplete and somewhat too curt. Moreover, they do not deal with 
descriptive characteristics and, while forming a necessary nucleus, are 
not all that the student wants and needs. Some good instructions in 
English for taking measurements and observations are to be found in 
the "Notes and Queries on Anthropology " of the British Association for 
the Advancement of Science, but the subject there is not dealt with 
as much in detail as desirable. The American student in anthro- 
pology, and in growing measure also the American medical investi- 
gator, asks for a readily available, as simple as possible and yet 
sufficiently comprehensive, strictly modem, and thoroughly correct 
treatise on anthropometry. 

The question is how and how far these demands may be met under 
the present circumstances. Were American anthropologists more 
numerous, the beet way would doubtless be for them to undertake the 
important task jointly and impersonally. As conditions are, however, 
it appears that the first steps must be individual; and in taking the 
same the author does so only because his extensive field as well as 
laboratory experience in this line gives hope that something service- 
able may be accomplished. His work has been based throughout 
on the methods of the £cole d'Anthropolt^e in Paris and on the so 
far effected international agreements, with only such additions or 
modifications as experience on different races, classes, and ages of 
people and on their skeletal remains has shown to be necessary or 
advisable. 

The procedures, instruments, etc., to be here described, are thme 
in regular use at the Division of Physical Anthropology, U. S. National 
Museum and in field work for the same. They are also, in the main, 
in use at Harvard and elsewhere, and form the basis of instruction 
given to the students who apply for that purpose at the National 
Museum. 
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Two of the main lessons tai^t by experience in anthropometry are, 
the need of precision, and the value of simplicity. Precision is a 
matter of proper well tested instrument, of good instructioD, and of 
that something in the nature of the investigator, whether inherent or 
built up, which strives for accuracy and abhors looseDess. Simplicity 
is the open road to advance. The road that is clogged by a multitude 
of unnecessary measuremcDts and digreesions leads generally to 
stagnation. 

It is self-evident that in a branch of research where bo much depends 
on accurate measurements, the objects of first importance are the 
insirumenie. The instruments should be accurate and not easily 
disordered; they should be in the highest degree well-balanced and 
"handy" or easy of manipulation, as well as of reading; they should 
be free from qualities that in the long run might in any way bias the 
detenninations; and they should be easily transportable for field work. 
Finally their c<»t should not be prohibitive. 

Before the war we had such instruments. The best were those made 
on the original patterns of Broca, the father of anthropometry, or, 
with useful modifications, by Collui and Mathieu in Paris; but nice 
' sets were also made in Switzeriand. During and since the war the 
supply of French instruments has ceased, with the resumption un- 
certain, while the Swiss instruments have advanced considerably in 
price and are not readily obtainable. Also they retain the disadvan- 
tage of a small "compas d'^paisseur," one tiiat does not permit the 
measurement of the height of the head which has become of much 
importance. The American instrument makers could not as jret be 
prevailed upon to undertake the manufacture of anthropometric 
instruments at reasonable price. We are therefore confronted with 
difficulties that cannot be readHy surmounted. As a result anthro- 
pometric work has already been considerably interfered with in this 
country and on numerous occasions the instruments used are the less 
adapted and less accurate once used for gymnastic or other purposes. 

With proper instruments, the next absolute necessity in scientific 
anthropometry is proper instruction. This point was strongly insisted 
upon during the conference of the International Conmiittee on Unifica- 
tion of Anthropometric Procedures at Geneva (1912), and becomes 
more pressing as time goes on. A person who is a medical graduate, 
or is used to the manipulation of other instruments of precision, is 
not yet thereby fitted to practice anthropometry. He could con- 
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ceivably develop, by much reading and long practice, an efficient 
ByBtem of his own, but only with much loes of time and many errors. 
The work of self-instructed and insufficiently instructed observers has 
filled the earlier anthropological literature with reports in which no 
one is able to place full confidence, and such work has served to retard 
rather than favor progress, as well as to create much undeserved 
prejudice as to the value of anthropometry. 

Today a would-be anthropologist who is not known to have received 
competent instruction in the generally approved methods of the 
science, finds it hard to publish his results in professional periodicals 
and hard to have it accepted by first class institutions; his efforts, 
in fact, are often lost and he ends by becoming discouraged. 

Anthropometry deals with such a variety of conditions, and often 
with so small differences of proportions, that of necessity it must be 
reduced to a rigid system, which, while not beyond attainment from 
mere reading and practice, is much more readily and satisfactorily 
imparted to the student at a well-recognized anthropometric labora- 
tory. Such laboratories are now available in this country as well as 
in France and England, besides other countries. 

With proper instruments and proper instruction, and unyielding 
sense of honesty, the worker in anthropometry must develop a habit 
of minute care and accuracy, imtil these become automatic. Some 
students appear to be incapable of acquiring these habits in sufficiently 
effective form, and such students should give up anthropometry. In a 
few the needed qualities are inborn and need only a direction; but in 
most they must be developed. It is fortunate that the most careful 
and accurate work brings the most pleasure, and is the best sustainer. 
The student who gets tired of measuring the human form or even the 
skeleton, is the one who has not been careful and accurate to the 
limit of his possibilities. 

Accuracy and endless care do not, of course, mean absolute perfec- 
tion — only its highest attainable degree. Our instruments will never 
be so accurate or senses so precise, and our subjects or specimens will 
never offer such forms, that an absolute precision may be obtained. 
Time and again the student on repeating a most carefully made meas- 
urement, will find a slight difference, an experience which at first 
may be discouragmg. But with the careful and well trained observer 
such differences remain immaterial and never develop into unconscious 
bias in any direction, as they are very likely to do with the less well 
trained or lees strict worker. 
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The first law of anthropometry being precision, the second is that of 
timplieity. 

llie goal of rational anthropometry is the greatest possible simplicity 
of procedure in measurements, in the treatment of data, in publica- 
tion. A profusion of measurements marks the beginner, the amateur, 
the absorbed impractical teacher. Ilie experienced, clear-sighted 
observer will be seen to take only such measurements and observations 
as will most help him to describe a given people, or bring out the 
salient pointe on a collection of specimens. He has two golden rules 
in this connection which he follows — firet, to attempt no measurements 
on the living which can be more easily and accurately secured on the 
skeleton; and second, to include no more measurements on any occa- 
sion than can be secured on the largest obtainable number of subjects 
or specimens. 

It is self-evident that there can be little use of spending valuable 
time in trying to take measurements on the living for which the land- 
marks are uncertain or which call for resented exposures, so long as 
we may obtain skeletal remains of the people in question on which the 
problems involved may be studied with greater facility; and it would 
be a poor anthropological procedure which would give preference of 
the number of measurements to the number of subjects to be examined. 
The number of measurements and observations may safely be said to 
be as a rule subordinate to the number of Bubject« studied, and to 
interests of prompt elaboration and publication of the data. 

The treatment and analysis of the secured data are naturally pro- 
cedures of the greatest importance, for on them will depend, next to 
the accuracy of the data, the value of the report to be published. 

Due to the nature of anthropological measurements and observa- 
tions, their treatment must be in part mathematical and in part 
biological, but both of these methods are capable of unnecessary 
complexities. Given a completed series of trustworthy data, the 
objects of the student naturally will be, first, to extract out of these 
data their full anthropological value; and second, to present these 
results in the most scientific and at the same time assimUable form to 
the forum of his fellow anthropologists. All this calls again essen- 
tially for solidity and simplicity. The publications should be free 
from "unfinished business" and perplexing formulie. They must not 
be an extension of the laboratory blackboard or scrap-paper. The 
calculations and analyses, whatever their nature may be, are parts of 
the preparation of the material, and except in explanatory notes 
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oi^t not to constitute a part of the final report. No calculation in 
antbropometiy ia so abetruse that it could not be presented in the 
final report in plain terms, freely and unequivocably intelligible to all 
workers in tlie branch, and to other intelligent readers. Whenever a 
doubt arises in the mind of a conscientious worker as to what method 
of analysis or special presentation would be preferable — and there will 
be not a few of such cases — his best guides will be the relative useful- 
ness of the procedure, and the simplicity of presentation. 
Most of these points will be dealt witii further on special occasions. 

Ill 

The best and in fact the only sufficient preparation for scien- 
tific anthropometry, are Uie studies which lead to the degree of 
doctor of medicine. In fault of such complete counes there should 
be at least equivalent coiuses in anatomy, physiology and pathology. 
Being the comparative science of man, physical anthropology and its 
handmaid anthropometry deal with the whole range of human varia- 
tion, which, while essentially structural and functional, is at every 
step modified or modifiable by pathological conditions. The student 
with a simple A.B. or Ph.D. without the special courses here men- 
tioned, has s great and often insurmountable disadvantage for a career 
in physical anthropology even though he was able to receive Intimate 
instruction in the latter and training in anthropometry. He will 
remain a bird with a paralyzed wing. 

Besides a suitable scientific foundation the worker-to-be in anthro- 
pometry should possess a good reading knowledge, in addition to 
English, of the French and German languages, at least, for the bulk of 
anthropological Uterature is still in those languages and there are 
very few translations. He should further possess good training in 
drawing as well as m photography. Moreover, if he is to make anthro- 
pology and anthropometry his life vocation he must also possess 
certain physical qualifications. He must have good, enduring eye- 
sight; and lai^ capacity for work both in the Geld and in the labora- 
tory. Last but not least, he should possess those mental qualities 
which will enable him to follow his work with undimmed enthusiasm 
and vigor under smaller material compensation and perhaps other 
advant^es than those of his friends who have remained in medical 
practice or chosen other vocations; for anthropology is not an indus- 
trial necessity. The compensations for this lie in the high grade of 
bis work. He deals intimately with the hif^est of organisms, he 
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contributee to the knowledge of what ia most worth while. His 
studies of humoD evolution and antiquity, of the developing child and 
youth, of the infinite variation of full-blown manhood and woman- 
hood, of the laws that control all this, and of the means by which 
these laws may consciously and effectively be directed for future 
advance of humanity — all these will provide him with mental food of 
Buch an order that he will easily forget the regrets of not having 
chosen a more remunerative vocation. 

IV 

Granted a well quidified student presents himself at our Laboratory 
for a thorough instruction in anthropometry, what will be the pro- 
cedure? The preliminaries may be outlined as follows: 

1. Acquaintance with Inatrumenla. — ^Anthropometry commands a 
number of special instruments, which in exactly the same form are 
used in no other branch of science. These instrument are graduated 
in the metric system, which must be well understood by the scholar. 
They are all graduated in centimeters and millimeters, and this 
indicates the most natural and safest way of recording the data. Their 
marking, however, presents certain differences and peculiarities which 
must be thoroughly mastered, or they will lead to errors. Therefore 
the first lesson and practice will relate to a thorough acquaintance 
with the most common instruments; while the next will be devoted 
to their handling. 

2. The hantUing of instnimeitU is a matter of considerable concern. 
They may be handled uncouthly, and in euch a way that they will 
tire the hand and eyes, even if not conducing to errors; and they may 
be handled so that they completely cease to be sensed as something 
foreign in the hand or to the eye, and offer not the slightest impediment 
to work however prolonged. Even in anthropometric laboratories 
and text-books, however, the methods practiced or advocated are 
not the same throughout, wherefore the student will need a careful 
guidance. An interesting fact in this connection is that aU hands, 
short or long, stout or slender, are not equally adapted to any method 
and will generally result in more or less individual modification in the 
direction of least resistance. Also a long practice with a method that 
in itself is not the very best may lead to fair efficiency, which with 
personal reasons expWns why more than one method are being per- 
petuated. 

Attention to InetrumcTita. — ^Anthropometric instruments demand a 



yGoogIc 



ANTHBOPOlfETBT 39 

certain amount of careful attention, especially on expeditions. They 
should be well nickeled, to prevent rusting. They must work smoothly 
but not loosely. The joints and elide boxes should be kept slightly 
oiled, but BO as not to soil the fingers of the operator. All the instru- 
ments should be periodically tested on standards, which gives the 
worker due confidence. If a thermometer is used it should be an 
. instrument with plainly legible scale and one which will without fail 
give the maximum record within five minutes. Rapid thermometers 
are not especially advantageous, they break more readily, being made 
of thinner glass. To keep the thermometer clean a small bottle of 
peroxide or other antiseptic is provided, in which the instrument is 
kept between use. A towel or two should be kept on hand to clean 
the instruments as desirable in the couise of the procedure. Finally, 
due attention must be given the instruments in connection with storage 
in the laboratory between examinations, and in connection with trans- 
portation. They should have a suitable ^ass-door case in the labora- 
tory, and a specially made portable box or case for outside and field 
work. 

3. A study of landmarks should l<^cally be the next step. Measure- 
ments, to be strictly comparable, must be taken in a strictly defined 
way and from or between the same anatomical points. These points, 
whether on the living or on the skeletal parts are known as the anthro- 
pometric landmarlm, with which the student must become thoroughly 
acquamted. To facilitate this he should begin with the most needed 
points on a good series of dry skulls of both sexes and widely diflEering 
ages where he may learn their exact location, significance and variation. 
An additional skull of a young and one of adult anthropoid ape, 
particularly the chimpanzee, are very useful in this connection. 

From dry material but with this still at hand, the student will pass 
to the determination of the needed landmarks on living male adults, 
then on females and finally on children. He should invariably now ' 
and even later mark some of the points with an aniline pencil, which 
will facilitate his measurements. 

4. In the actual practice of measuring, it is necessary to impress the 
student with the necessity of concentration of his attention on th.9 
subject or specimen within his hands and on the scale of his instrument ; 
the holding and handling of the instrument will rapidly become auto- 
matic. With subject in convenient position, the landmarks deter- 
mined, and the instruments properiy used, everything depends on the 
accuracy of reading of the scale. More and lai^r errors probably are 
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committed in reading the scale in a poor light, by defective eyes, on 
inatrumenta the scale markings of which have become dulled, and by 
careleasnesa, than through all other agencies. One of the best rules 
at this period is to make a double reading of each determination, and 
after having finished and made records, to repeat all the measurements. 
Nothing at this stage teaches as effectively as errors self-detected. 



PrindpUe of Reeordini/. Blanks. — Every definite piece of anthro- 
pometric research calls for a well reasoned out and organised scheme. 
The student should be fully conscious of what he wants to ascertain. 
The objects of any given piece of work are such and such, and to 
attain them it will be most useful, or indispensable, to take such 
and such measurements and observations. For the records of these 
measurements and observations are arranged blanks on which they 
are placed in the order of their importance, relation and best practical 
sequence. Each blank is made so that it will serve, say, for twenty- 
five cases (two giving us 50, four 100), and is then printed or otherwise 
multiplied in sufficient numbers for the study at hand. A good blank 
facilitates greatly the whole procedure of measuring and observation, 
as well as the subsequent reduction of the data. 

The size of the blanks is of considerable importance. The individual 
blanks for work on adulte should not be larger than standard letter 
sise paper (roughly 21.5 x 27 cm. or 8}^ x 10^ in.). For all exten- 
sive work they should be printed. For a regular piece of anthropo- 
metric research more than one form will be required, and the separate 
forms should be marked with consecutive numbers or letters. Each 
blank bears an appropriate heading; is subdivided by seven horisontal 
lines so as to afford space for the legends, for the measurements of 25 
subjects, and a space below where the summaries of the measurements 
or observations may be recorded. Each blank bears also a series of 
vertical lines for the records of the individual measurements or observa- 
tions. The width of the resulting columns is regulated by the needs 
in each case, and should be ample enough to permit the making of 
plainly legible records without crowding. In the case of visual 
observations the records are of necessity and with advantage made by 
abbreviations, llie left mai^ of each blank bears two perforations 
for binding. For a definite piece of work from four to six blanks of 
each number, sufficient for 100 to 150 individuals, are bound or 
clasped in loose-leaf covers, and each set is separated by a blotter. 
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Tbia ipvea a vety conTenient "record-book," which is easily handled 
during the ezajnination, whether this is carried on in field or laboratory, 
which is very convenient during the work on the data, and which can 
not be readily lost or mislaid. lUustrations of blanks will be given 
later. 

Subjects of only one group, one sex and one stage of life are recorded 
on one blank, to save copying. The measurements are recorded in 
centimeters and their decimals, as they are marked on the instruments. 
To make the record in millimeters or meters, according to the essen- 
tially German method, has the disadvantages of a greater liability to 
error, and of a much greater difficulty of grasping and remembering the 
values of the measuremente. The examiner records the figures himself 
to further guard t^ainst error; and until his mind is so trained that it 
can safely retain two successive determinations, he records each 
measurement by itself. A constant care is exercised to make each 
figure BO that it will not be possible to mistake it for anything else; 
this applies particularly to and 6, 4 and 9, 1 and 7, which if written 
hastily may readily resemble and be mistaken for each other. The 
recording is done invariably in pen and with permanent ink that will 
not fade out in the course of years, for some of the records secured may 
be of value long afterwards. 

Although there would be no objection to a contrary practice, it is 
customary and doubtless more convenient as well as time saving, to 
proceed in the examination and hence on the blanks first with the 
measurements and then with the visual observations. 

In choosing a place for examination, it is imperative to select the 
best lifted spot, and at the same time one where the observer will be 
least subject to interruptions. Side-light is undesirable; and measur- 
ing or examining in poor light or in artificial light, except perhaps 
strong electric arc light, is to be avoided unless dictated by absolute 
necessity. No conversation with the subject or a third person should 
be carried on during the examination, in order that the whole attention 
of the observer may be concentrated on the work itself. Finally, 
while it is not necessary to put down on the blank each measurement 
separately, not more than two consecutive measuremente ^ould 
be carried in mind before recording them. In the examination of 
women it is important to retain the attitude of the methodic, abstract 
investigator. 

If the above rules are followed, the well-trained, earnest observer 
will find his work reduced to a mechanical procedure of high order, 
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which will not tire him either mentally or physically and the precisioa 
of which will be a source of constant gratification. 

VI 

Selection of Subjects. — In the study of any hunkan group the value 
of the data — all other things being equal — ^will be directly propor- 
tionate to the purity of the group. With this point in view the first 
steps of the observer will be directed towards a proper selection. 
Selection by sex, age, homogeneity, pathological conditions, and 
occasionally also according to occupation, social status, and environ- 
mental distinctions. 

As an invariable rule, each sex is to be recorded on separate blanks, 
and in the case of children and adolescents the same is also true of 
each age group. 

Syhjeds. — In work among the living, and particularly in field work 
among primitive tribes, one of the main concenis of the student is to 
obtaiD a sufficient number of good subjects. In order to do so he 
generally must have some help. Conditions will differ in this respect 
according to the group studied. In the case of schools, institutions, 
and recruiting stations, matters may be easily arranged. But when 
groups or tribes where submission to measurements can only be volun- 
tary, are to be studied, the investigator must secure assistance. 
Among our own people much can be done by the observer making 
known as widely as possible the objects of his work and his needs; 
by interestii^ helpful friends in the work; and by enga^g one or 
more active individuals who will assist him for a compensation. 
Among primitive tribes the best policy is, in the first place, to bring 
influential introductions; in the second place, to acquaint the chiefs 
and elders honestly and pliunly with the objects of the work as far 
as they may comprehend; and by engaging, for a compensation, the 
best available men and women of the tribe to bring subjects, lite 
compensation is best arranged at so much per subject, and as a rule 
it is also advisable to make a regular small payment to each subject. 
In explaining the objects of anthropometric work to prinutive men 
and women it is best to dwell on the medical side of the examination, 
t.e., the desire to ascertain the state of health and strength in the tribe 
with the diseases and causes of death, matters which they readily 
understand and appreciate. It is hardly necessary to add that the 
success of the student in anthropometry, with civilized as well as with 
primitive peoples, will depend in the main on his address and general 



yGoogIc 



ANTHBOPOUETBT 43 

behaviour, lite honest, friendly and able worker, with earnest, 
dignified procedure, will have little difficulty in succeeding among 
any class of people. 

Grouping by Age. — This will be guided by precedence and what 
may be called the scientific sense. It may differ somewhat according 
to the number of available subjects. In seriee of ample size, the 
segregation up to 6 weeks of age should be by weeks, from that on 
up to 1 ]rear, by months. From 1 and up to 3H years, by half a year; 
and thereafter by the year. The months and years are counted in 
such a way that "6 months," for instance, will embrace everything 
from 5 months and 16 days to 6 months and 15 days, while "6 years" 
will include all subjects from 5H to 6}^ years.' The grouping of small 
series of subjects is diflScult, but the standard scheme should be fol- 
lowed as far as practicable. In especially important small series 
it is advisable to give the exact ages. The adopted system of 
grouping must, of course, always be clearly outlined in the report on the 
observations. 

It is safe to include young men from 20 and young women from 18 
years onward among adults, provided these subjects are not repre- 
sented disproportionately in the series examined. It would not be 
im>per, however, to take a class of such sub-adults, especially mates, 
as fully equivalent to the fuU^rowns of the same racial or social 
group, particularly in stature, chest, and few other measurements. 

In a similar way individuals from 60 to 70 years of age should not 
be included in a general series if represented by a larger relative number 
than that by which they are represented in the general population. 
If more are available, they should be placed in a series of their own; 
and this precaution should be invariably followed with those above 70. 
lite reason for separating the old is that various features and 
proportions have altered and continue to alter to the end of their 
life. These comprise the nose, ears, jaws, chest, stature and other 
parts. The only dimensions that are not appreciably altered in 
senihty are those of the head, with the length of the limbs, hands and 
feet, and pelvic dimensions. 

E^mation of Age. — So long as the student deals with Whites only, 
titiere will be httte difficulty about ascertaining the ages of his subjects; 
but among more primitive peoples records of age are seldom kept and 
the observer will have to take a recourse to estimates. The value of 

I lliia methftd is preferable to that which would inchide under the "6 ye&n" 
kll subjeda between 6 and 7. The mean of such a group would be 61 yean. 
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such estimates will be directly proportionate to the care with which 
they are made and the experience of the one nialdng them in that 
direction. They are least reliable in childhood, and again in old age. 
Id arriving at his conclusion the observer is guided by the general 
development and appearance of the subject; by the eruption of certain 
teeth, particularly the permanent molars; by marks of puberty and 
climacterium; and by signs of i^ing such as grayness, wrinkling, 
bending of the sinne, lose and wear of the teeth, absorption of the jawB, 
changes in sight and hearing, arcus senilis, clubbing of the fingers, etc. 
But it must be borne in mind that none of these signs individually, 
nor even in combination, can be taken as precise indices of age in years. 
They develop at widely difTerent ^es in different individuals, and 
even in the same penon the settii^ in of the different signs of ageing 
may be very irregular. Thus, grayness may occur even in yoimg 
adults, and the same is true of certain changes in the eyes and ears. 
Moreover they do not appear synchronously or equally in the cultured 
whites and other races. The student must be guided by the sum of 
the manifestations, supplemented by the subject's behaviour and by 
such indirect information (references to certain well known events, 
etc.) as may be obtainable. But even thus and with ample experience 
he cannot hope for closer approximation to the right age than within 
five years, plus or minus, among adults. For anthropometric purposes, 
however, such an approximation will be quite sufficient. 

Admixture of Blood. — ^Admixture of blood is of two main kinds : (1) 
That between individuals of different tribes or other groups of the same 
race; and (2) That between individuals of different races. In general 
the latter is the more important, and every efFort must be made by the 
investigator to detect individuals who bear such mixture and exclude 
them from his series. This applies particularly when we deal with 
mixtures of the three great stocks of mankind, namely the Whites, 
the Yellow-browns, and the Blacks (N^ro and Negrito). For the 
sake of greater accuracy it would be well to speak of these great groups 
always as "stocks" or "strains," reserving the term "races" for the 
primary groups within these stocks — such as for instance the Nordics, 
Alpines, and the Mediterraneans among the Europeans. 

The progeny of mixtures between individuals within the same stock 
are often unrecognisable and cannot be separated except on the 
basis of their family history. The progeny of mixtures of individuals 
belonging to different stocks are in general easier to recognize, but 
this facility differs according to the stocks concerned, for these are 
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not all anthropologically equidistant. Thus the Whites and the 
Yellow-browns (including native Americans) are more closely related, 
than the Negro or the Negrito is with either one of these two strains, 
and their mixtures will be correspondingly more difficult to separate. 
NeverthelesB with experience, care and certain teste such a separation 
may be said to be always possible where the mixture is one half and 
one half, and nearly always where it is one fourth and three fourths; 
but when the proportion of the blood of one of the component races 
is less than one fourth, the identification of the mixed-blood becomes 
frequently a matter of considerable difficulty and in mixtures other 
than those of the negro and white may be impossible. The estimate 
of the exact amount of particular blood in a given mix-breed is always 
more or less a matter of conjecture. 

The criteria which guide us in diagnosing mixed-bloods, are the 
physiognomy, the color of the skin, the character of the hair, the color 
of the eyes and the tinge of the mucous membranes. Features such 
as the mongolic fold of the upper eyelid, shovel-shaped (deeply con- 
cave) upper incisors, marked freckles, etc., may be additional helps 
in individual cases, particularly in mixtures of Whites and Yellow- 
browns. The color of the skin should be observed on the usually 
covered parte of the chest. 

Skin Tests for Mixed-Bloods. — On the pectoral parts of the chest 
may also be made certain tests developed by the author which in many 
instances of doubtful mixtures between Whites and Indians or other 
Yellow-browns, and between Whites and other colored races, will 
help us to arrive at a conclusion. They are teste for the blood reaction 
of the skin. In a fuU-blood individual of the Yellow-brown or other 
dark races, if the chest is exposed and the observer makes three or four 
vertical lines over the pectoral parte by drawing his finger nail over 
the skin with a certain amount of pressure, there will be little or no 
visible reaction ; but if there is any mixture with Whites the lines will 
show as fairly broad red marks, and the flush will be of some du- 
ration — both featiures being the more marked the more white blood is 
present in the individual under examination, provided be is in the 
ordinary state of health. In malarial, anaemic and phthisical subjecte, 
where the condition and supply of blood are much altered, the value 
of this test does not bold good. 

Hie exact paternal or maternal parentage may in some cases be deter- 
minable through heritage of special features; but the need for such 
identification arises only in special instances. 
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Pathological Conditions. — In examming any group for purely anthro- 
pological purposes, it is obviousty desirable to avoid the inclusion of 
any individuals who may have been a£Fected by some pathological 
condition sufficiently to suffer a material alteration in their measure- 
ments. It is in this connection that practical knowledge of human 
pathology by the observer becomes necessary. 

Ilie disease that is responsible for most of the alterations that con- 
stitute sufficient reason for the elimination of the subject from our 
aeries, is rachitis. The evidence of this morbid process may exist in 
more or less deformed limbs, in pitted or eroded-like teeth, deformities 
of the thorax, ribs and pelvis, in various asymmetries, and in cranial 
deformations due to premature occlusion of some part of the sutures. 
Generally we find more than one of these defects in the same person. 
Markedly bowed legs, deformed thorax, or badly deformed pelvis, 
are sufficient reasons for excluding the subject from the examination. 

Other pathological processes the results of which will often unfit 
the subject for anthropometric studies, are tuberculosis of the bones 
and jointe, and various forms of paralysis. The former lead to 
deformities of the spine and of individual limbs, while the latter may 
affect directly and indirectly the whole body. Ilie head and face in 
these cases may of course be unaffected and utilizable for our observa- 
tions, but unless we can in addition get also a normal stature, it is 
better to exclude the individual. 

In addition to the above the observer will meet with persons of 
defective constitution due to hereditary syphilis or other causes; and 
on the other hand he may find individuals in whom the body, the 
head, the facial parts, or individual limbs or features, may be over- 
grown (acromegaly, giantism), under-developed (dwarfing, cretinism), 
or seriously altered by other pathological conditions (congenital defects 
of individual parts or limbs, gross anomalies, microcephaly, hydro- 
cephalus, arthritic lesions, wounds and fractures). The rule in such 
cases is, that wherever the condition or deformity is such that normal 
measurements and observations cannot be secured, the subject is not 
to be used for anthropological purposes. But if the deformity appUes 
merely to one limb or part, this part alone needs to be excluded. 

Craniai D^ormaHont. — Cranial deformations, of whatever origin, 
are of especial importance to anthropometry, particularly as even 
in cases of skulls, where they are much more easUy distinguished, they 
are known to have been included with or taken for normal 
variationfi. 
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The patholofpeal d^ormations of the vault most commonly met with 
are acapkocepkcdy, where the vault is abnormally prolonged and the 
sagittal region reaembles more or less the keel of a boat. This de- 
formity, which may be accompanied by an annular retrocoronal 
depression, is due to po^mature occlusion of the sagittal suture. It is 
particularly common among the American negroes. Another form is 
acrocephaly, or abnormal increase in the height of the fore part of the 
vault, due in the main to premature occlusion of parts of the coronal 
suture. Still another frequent deformation which, however, does not 
except in pronounced cases necessitate the elimination of the subject, 
is T^agiocephtdy, or asjrmmetry of the vault, produced mostly by a 
premature occlusion of the coronal or lamboid suture on one side. 
In these cases we will find one side of the forehead to protrude more 
forward and the opposite side of the occiput to protrude more back- 
ward than the other side, besides which there may be differences in the 
parietal regions. In minor cases of plagiocephaly, however, the prin- 
cipal measurements of the vault are not perceptibly altered and there 
is no need to eliminate the subject. The cause ot the condition in 
these minor cases is frequently obscure. 

Posthumous dtformatioru of the skull are met with occasionally. 
Iliey mtay be localised or diffuse, the tatter being generally lateral or 
bilateral. They may or may not be attended by warping or fractures. 
The more important grades are easily diagnosed. The specimens 
must of course be eliminated for all the measurements that are affected. 

Artificial Deformationa. — Besides the above, the student will meet 
more or lees frequently, according to the peojde he is working among, 
with head deformations produced by artificial means. Iliese are 
divisible into non^nientional and inietUional. The non-intentional 
kind are as a rule produced in early infancy by the head of the infant 
lying habitually in a certain position on a resistant cushion. They 
consist of occipital or occipito-parietal flattening, which may be 
median or lateral, slight, medium or pronounced. 

Intentional artificial deformations, which are particularly common 
in certain parts of this continent and among certain Pacific Islandets, 
are designed shapings of the head of the new-bom infant, as a result 
of a habitual or religious observance. They are produced by the con- 
tinued application of direct pressure, by board and pad, bandage and 
pads, or by a bandage alone, to the head of the new-bom. They are 
of three main classes, namely, fronto-occipitfd (flat-head), circum- 
ferential (" macrocephalous " or " Aymara "), and occipital. 
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The "flat-headfi" are characterized by a greater or lesser flattening 
of the front, a corresponding flattening of the occiput, a compensatory 
bulging of the parietal regions, a more or less marked depression along 
and just posterior to the coronal suture, and occasionally a more or 
leea marked depression along the posterior portions of the sagittal 
suture. When pronounced, the last named condition gives rise to the 
so-called bilobed crania. 

The "Aymara" deformations are characterised by a more or less 
marked, broad, circular flattening or depression passing over the 
frontal bone, the temporal squammae and the lower parts of the parie- 
tals, and over the lower portion of the occipital, while the posterior 
and superior portion of the parietals and the upper part of the occipital 
protrude in a compensatory way upward and backward. Anterior to 
the coronal suture in these cases there is generally an elevation, while pos- 
terior to the suture we find a more or less pronounced annular depression . 

The occipital deformations resemble those produced accidentally, 
but in general are more marked. They may represent merely a 
favored and perhaps assisted incidental flattening due to the resistant 
head cushion, as among the Navahoa and Pueblos; or they may occur, 
due to less effective methods, as by-products of the flat-head deforma- 
tion with help of bandages, as among the old Peruvians. These 
deformations generally involve parts of the parietals, and may be 
median or lateral. They result in shortening, elevation and broadening 
of the vault, and in making the forehead both higher and more vertical. 

Each of the above forms of head deformation presents a number of 
sub-varieties according to local differences in methods. And in all 
the deformation, if marked, affects the base, the orbits and the facial 
parts of the skull. Except in the minimum cases the changes in the 
cranial characteristics are such that the utilization of such individuals 
or specimens for anthropological research on the head or skull becomes 
very difficult, risky and often impossible. All these cases must be 
carefully excluded so far as measurements of the affected parts go. 

Individual instances of small degree deformations of either class 
may, as already said, be readily mistaken for individual normal 
conformation, or pass undetected. The subject calls for special 
attention with each individual, which will be discussed more closely 
under "Methods." 

VII 

Photography and Cast-making. — In anthropological investigation, 
whether among primitive or civilized peoples, it is often highly desirable 
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and may be neceasajy, in addition to measurements and observationa, 
to take photographs also, and to make facial casts. Directions for 
these will be given later. In this place it may merely be stated that 
both photography and casting may well and with advantage be at- 
tended to by the observer himself. Nothing is more gratifying and, 
it may well be added, trouble saving, than one's own good work in these 
directions. Hie phott^raphing should be done preferably, if condi- 
tions permit, inunediately after the measurements and observations 
on the subject are concluded, for he may not be available at another 
time. It may even be necessary to take the cast at this time also for 
the subject has occasionally come from a long distance; but for those 
who may readily be reached the casting may be postponed until after 
all the anthropometric work is concluded. 

VIII 

FiRLD ANTHBOPOWrrST 

The preceding introductory considerations mtvy be rounded up by a 
few remarks as to anthropometry in the field, where conditions will 
differ radically from those in the laboratory. 

SuppUea; Traneportation. — In general it is best to secure all the 
supplies for the scientific work of an expedition before departure, and 
to secure only the best and freshest materials. This applies par- 
ticularly to i^aster-of-paris for facial casts, and to photographic (dates 
and films. The number and variety of articles to be carried along on 
an expedition cannot be given in detail. It depends largely on the 
regions to be visited, the prospective length of the expedition, and the 
experience as well as the wants of the observer. The best rule is to 
take everything needed, with nothing superfluous. 

The cameras and instruments should be weU tested before the trip. 
The paster-of-paris under ordinary conditions is carried in large tin 
cans or zinc lined boxes, and the idiotographic plates and films in their 
ordinary receptacles. For the tropics all such material should be 
carried in special light metal boxes, and in the case of the plaster every 
precaution must be taken gainst its becoming spoUed by moisture. 
Ilie phot<^raphic necessities should be such as to permit imder any 
circumstances the loading of plates and some test developments of 
exposures. A complete development of the plates and films and 
printing in the field are not advisable, unless the work is carried on in 
connection with some well established archeological or other exploring 
station. 
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An important item never to be neglected in connection with an 
expedition to primitive tribes is to take along an ample supply of small 
change, which is invariably rare in outK>f-the-way regions; and the 
money should preferably be in used coin which wilt not be r^arded 
with suspicion. 

Cameras. — It is best to carry two cameras — a pocket kodak for 
ficenee on the lOad and instantaneous exposures; and a larger camera, 
preferably with glass plates, for portrait work and larger landscapes. 
Both cameras should be provided with the best lenses obtainable, and 
be well tried out in every way before departure. A stereoecopic camera 
is advantageous. 

Boxes. — The cameras, instruments, medical supplies and other 
articles are carried in standard canvas-covered boxes, with rounded 
comers and rope handles. These boxes should be of such a size that 
they may be conveniently carried on the backs of men, burros, horses, 
mules, llamas or camels, as well as in a railroad car or a wagon, ^ey 
should be made of strong, light wood, preferably gum, well jointed, 
and have all the hinges on the inside to make robbery difficult. The 
beet way of fastening is with strong padlocks, ^e size of the boxes 
found most convenient by the writer (except for the instrument case 
which should fit these) is, externally, height 18 in. (46 cm.), breadth 
20.5 in. (52 cm.) and antero-posteriorly 14 in. (36 cm.). In field these 
boxes will serve various useful piu-poses, such as chairB and tables, and 
at night as a wind break, or base over which in case of rain may be 
spread a sheet of canvas converting the whole into a sort of shelter 
or tent; while on the return voyage they may be used to transports 
casts, photc^raphic plates and specimens. In places where the ex- 
aminations are carried on the boxes may again serve as chairs and 
tables; and if there are enough of them, at night they make a very 
good elevated bank on which to spread one's bed. By suitable inside 
partitioning one of these boxes may be fitted for medical supplies, 
one for kitchen utensils, one for the cast-making outfit, another for the 
photographic apparatus, still another for trinkets and smoking sup- 
plies for the natives, etc. The boxes are numbered or otherwise 
marked so that any desired one may be readily found when needed; 
and a duplicate set of keys is provided for a case of loes. 

Companions. — This is a matter of much more consequence than 
might at first appear. In general the most satisfactory procedure is 
for the observer to eng^e only such companions as he may need 
in traveling from place to place. The taking along of friends, co- 
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workers, or even a phott^rapfaer, not only risks their exposure to 
sickness and greatly increases the expenses, but is often productive of 
much friction as to plana, food, time of starting, etc. It may further 
lead to difficulties in fixing Uame for accidents and especially of 
credit for discoveries; and will frequently be productive of delays and 
inconvenieocee, for often where one can find what he needs, two or 
three cannot be accommodated. Free hand, freedom from anxiety 
for others, undivided responsibility, and undivided credit, are precious 
assets which should be carefully guarded by the explorer. 

MiseeUaruous. — Photographing and even measuring may have to 
be done by the roadside, in the field, or under other untoward circum- 
stances which often will call for the exercise of not a little ingenuity. 
He may at first be received with suspicion and suffer for the faults of 
others. But with a fair interpreter, friendly, honest attitude, and such 
small gifts as may best be fitted to the occasion, the student will as 
a rule secure the needed observations. It is almost needless to aay 
that his own health and strength will demand rational attention, for 
he will travel in and out of season, may have to endure exertions and 
privations, and be subject to infection through contaminated water, 
spoiled food, insects, and ctmtact with diseased persons. All this can 
in a large measure be coimteracted, and if so the field expeditions be- 
come to the worker not only a source of priceless experiences and acqui- 
sitions, but also of a deep recuperation. 
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ANTHROPOMETRY ON THE LIVING.— INSTRUMENTS 

The inatrumeaU used in measurementa on the living, with the 
exceptions of the compasses and the t&pe, are different from those 
used in measurii^ skeletal materifd. Also, then is not yet as com- 
plete uniformity in these instruments as might be desirable. Matters 
of this nature in all branchy of science are largely those of evolution 
and the eventual survival of the fittest. 

Most of the anthropometric iustitmiente or their prototypes owe 
their development to the pioneers of the flcole d'Anthropolc^e, 
Paris, and more partictilariy to Paul Broca, the first director of the 
Ecole and the father of anthropometry. The ingenuity and great 
service of Broca in this regard have not yet received a due apprecia- 
tion. The instrutnents are parUy non-metallic and partly metallic, 
partly fixed and partly free, and in some instances they differ some- 
what according to whether they are to be used in the laboratory or 
in the field. 

The instrument essential for measuremente on the living are the 
planes or rods for measuring the stature, sitting height and the span; 
the spreading and the sliding compasses or calipers, for measuring 
the head, the facial parts and the hands; the large sliding compass for 
measuring the diameters of the chest, pelvis and feet; the anthro- 
pometric tape for measurii^ circumferences of the head, body and 
limbs; and certain accessories such as the dynamometer, color scales 
etc. They may briefly be described as follows: 

1. The ATUhropomOrie Plane of Broca. — ^Made of thoroughly 
seasoned wood, 1 meter high, 12.5 cm. broad, 1.5 cm. in thickness, 
stained dull yellow, varnished; graduated in centimeters full across, 
in half-centimeters one-half or two-thirds across, and in millimeters 
along the left or both margins. Milking plain, easUy legible. The 
upper edge provided with two eye-screws or other device for hailing; 
and the pJane may be hii^ed at the 70 or 75 cm. mark for easier 
transportation (A. H.). la. Square (Adjunct). — Two pieces of light 
wood, 18 cm. long by 12 broad by 1.2 in thickness, joined at right 
ao^es, and provided on the inside, in the middle line, with a narrow 
strip serving as a handle; stained and varnished as 1. 
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Use: for measuring stature and sittii^ height. In the laboratory 
it is of some advantage to use a separate plane for each of the two 
measurements, the plane for measuring stature being fastened one 
meter above the floor, while that for measuring sitting height is 
fastened directly above the bench on which the subject sits for this 
measurement. In the field, one plane fastened one meter above the 
floor or a level piece of ground, will do for both measurements, the 
height of the bench in the case of sitting height being subtracted from 
the total measurement obtained. 

Modifieationa. — In the original planes of Broca, at a distance of 
1 cm. from the left border, there was a fairiy deep groove, which served 
for a graduated sliding square by which one could measure the stature 
as well as the ear and shoulder heights, and, ti^ether with another 
appliance, also the facial angle; all these have now become obsolete. 

Paper or Cloth Plane or Tape. — At the occasion of certain recom- 
mendations made by the Committee on Anthropology of the National 
Research Council, in connection with the impending measuring of 
large numbers of recruits for the United States Army, the author pro- 
posed* that instead of the more costly plane, special inextensible 
linen or paper strips be printed to take its place. A strip of this 
nature, 8 to 12 cm. broad, printed acciurately on inextensible and 
unshrinkable paper or other material (ordinary materials change 
considerably!), is e^isy to work with and has the advantage of cheap- 
ness as weU as ease of transportation. They may be made in s^mente 
of 50 cm. In cases of necessity a scale may be improvised on the 
wall or other vertical, or on a strip of paper; or the ordinuy anthropo- 
metric tape may be fastened to the wall, rod, etc. An improvised 
stout paper scale should be well varnished on both sides, to pre- 
vent puckering, shrinking or extension. All scales must be tested by 
standards. 

2. ATithropom^er. — A number of related instrumente are embraced 
under this name. Their common principle is that of a graduated rod, 
single or in sections, fixed to a pedestal or with a free lower end, and 
provided with a shding horizontal branch. Tliey are used for measuiv 
ing stature and sitting height, instead of the above described plane, 
and are part;icularly advocated for work in regions where no vertical 
such as a wall or tree may be foimd on which the plane might be 
fastened. 

> An. J. Fbtb. AnTBBOP., 1918, i, 81. 
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The most useful modificationa of this inBtrmnent are the Anthro- 
pomitre and the Tmte anthropomitrique of Topinard,* and the metal 
rod of Martin, llie terminal part of the laet named has both a fixed 
and a Blidii^ branch and may serve for the pmpoees of both the 
anthiopometer and a large sliding compase.* 

These instrumente are of value and continue to be employed by 
various investigators, particularly those of the Zurich school; but they 
are not as handy, easy of manipulation or accurate as the fixed plane. 
Moreover, there is a rather important difference in their mode of 
employment by the different observers, some using them in the same 
way as the plane, which secures a standard posture of the subject, 
while the followers of Martin place them in front of the subject, which 
maltts the regulation of posture uncertaia. 

The writer advocates the use of the plane, for the fastening of 
which one can always find or provide some vertical. 

Individuf^ met with on the road, in the fields, etc., may be measured 
against any suitable object and the height determined by the ordinary 
tape. 

3. HorizonieU Plane (Accessory). — For laboratory purposes and 
for field work where numerous subjects are to be measured, this ia a 
useful accessory facilitating the measurement of the span. It con- 
sists of a light wooden plank, or paper strip, 30 cm. broad by 60 cm. 
in length, graduated from 140 to 200 cm. For the purposes of measui^ 
iog the span a vertical wooden strip is fastened on the wall 80 cm. 
from and parallel with the left edge of the vertical plane, to serve as a 
"point d'appui" of the longest finger of the ri^t hand of the subject. 
The horizontal plane ia then fastened to the wall at a distance of 140 
cm. from this vertical strip (or 47.5 cm. to the right of the vertical 
plane), and serves for the determination of the span length, the exact 
maimer of taking which will be described under "Methods." A 
serviceable scale of this nature may be improvised on the wall. A 
paper scale must be well varnished. 

4. Wooden Bench (Accessory). — For measuring height sitting (and 
other purposes). For laboratory use and in measurements on Ameri- 
can people (who on the average are tallest of all Whites), the most 
serviceable bench ia one of 50 cm. in height, 50 cm. in breadth, and 32 

■^m. d'Anthrop. Bin., 8°, Paii^ 188S, 1116-20. Made by both Matiueu 
and CoUim, Puis. 

■Made hj P. HBrmaan, Zurich. 
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cm. antero-poeteriorly. For work among shorter peoples, and es- 
pecially amoi^ children, the bench must be lower, the aim being for 
the thighs of the subject to be flexed at right angles to the trunk. In 
the field, any convenient well-made box may be used. 

The laboratory bench is stained l^hi mahogany or other suitable 
color, and varnished. It should be made of well seasoned wood, to 
prevent appreciable changes in particularly dry or damp weather. 

5. Plumb and Level (Accessory). — When using an anthropometer, 
various meaauremeots oo the body, such as the eternal height, shoulder 
height, etc., may be taken direct, but unless the subject stands against 
some vertical there are always chances of error owing to uncertainty 
as to correctness of position. When using the Broca plane we may 
get all these measurements in a simple and more accurate way with 
the help of a small level and plumb. Hie level is made in the labor- 
atory. It consists of a narrow ^sss tube, 16 cm. long, filled with 
alcohol containing a small bubble of air, and marked with a red ring 
at the middle. The plumb is a pointed piece of lead or other metal, 
suspended on a strong linen or silk thread. The subject stands against 
the plane in the same position as for the determination of stature; 
the level is applied to the landmark from which the measurement ia 
to be taken, and held there horizontally by the left hand; the plumb 
is then dropped to the floor, without any slack, and the thread is 
pinched by the thumb nail and forefinger at the height of the lower 
edge of the level. The subject then steps aside, and the measurement 
taken ia ascertained on the scale of the plane. The procedure is quite 
simple. 

6. The Spreading Calipen (Compos d'ipaisseur). — ^This is one of 
the indispensable and most useful instruments in Anthropometry. 
It is manufactured in several varieties. These are, (1) the small com- 
pass of Broca, made by Collin in Paris, as well as — with slight modi- 
fications — ^by Hermann is Zurich; (2) the standard lai^r compass of 
the Paris Ecole d'Anthropologie, made for many years before the 
war by Mathieu as well as by Collin, in Paris; (3) the Bertillon com- 
pass, nkade by Collin; and (4) the Hrdlijika compass made in France 
(Collin) and United States (Fig. 10). 

The several instruments differ in usefulness. The small compass 
is more adapted for work on the skull than for that on the living, 
although it is also used for the latter purpose. The larger standard 
compass is an ezceUent instrument for ordinary anthropometric work 
on the living, as well as that on the skull. The Bertillon compass is 
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practically the same as the preceding, but is marked by a greater 
rigidity as well as blimtneas of the branches, and a reduction of the 
scale. Ilie Hrdlidka compass poesesseB certain adaptations and needs 
a special description. Of the three older forms of calipers only one, 
the standard compass of Mathieu, coyld be used in measuring the 
height of the head. This measurement is one of growing importance 
and various methods as well as instruments have been devised in the 
past for securing it on the Uving. One of the easiest of methods, for 
many years practised by the author, was to introduce the branches 
of the standard compass into the auditory meatus, bring the scale of 
the instrument over the bregma, note the spread, determine with 
the rod of the slidii^ compass the distance from the bregma to the 
lower edge of the scale, and by a simple arithmetic procedure, obtain 
the he^ht of the head. But these older instruments had certain dis- 
advantages when used for this purpose, which were a somewhat 
inadequate size of the branches in the cases of large heads, an obUque 
direction of the terminal parts of the branches, particularly when 
sufficiently dilated for introduction into the ears, and the facility 
with which the branches penetrated deeperinto the ear than required. 
To obviate these disadvantages, the writer in 1912 visited MM. Collin 
in Paris and gave directions for making cbmpasses with slightly larger 
branches, with the terminal parte horizontal at the spread of 10 cm.; 
and with a guard on the lower portion of each brataoh 8 mm. from the 
point, to regulate the distance of introduction into the meatus. The 
resulting instrument is but imperceptibly heavier than the older stand- 
ard compass of Mathieu; it serves with equal facility the same pur- 
poses; and in addition it is thoroughly well adapted for measuring the 
height of the head. 

7. The Sliding Compass {Compos glia^ire). — This instrument is 
too well known to need special description. Figure (10) shows the 
compass of CoUin, which is almost identical with that of Mathieu 
and is a well-batanced and most useful instrument. The Martin 
sliding compass shows slight differences, which appear to be matters 
of personal choice rather than those of additional usefulness. 

8. Large Sliding Compass. — ^There are several instruments of this 
nature, some made of wood (Paris, American), others of wood with 
steel branches (Topinard, Manouvrier), and still others wholly of 
metal (Martin, Hrdli£ka). Except the wooden and the author's 
instrument, they have in common the disadvantage of narrow branches, 
which in measuring the thorax are liable to be pressed into the inter- 
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costal spaces; and not seldom, especially in the wooden compasses, the 
branches are not rigid enough, which results in some error of measure- 
ment. 

The writer's instrument consists of a hollow rod, 70 cm, long, 2.2 cm. 
broad and 0.8 cm. thick, mi^le of well nickeled and welded brass 
Bbipe; and of aluminum branches, 26 cm. long (in the free) and 3.5 cm. 
broad. It is light, very serviceable, as well as durable, easy working, 
and accurate (fig. 10). 

d. Tapes. — The best anthropometric tapes are made in Paris by 
instrument makers who stand in connection with the £k:ole d'Anthro- 
pologie. llkey are made of linen, painted grayish-white, are accurate 
and non-elastic. Tlie layer of paint and varnish on each side is light 
and does not crack. One of these tapes gives months to years of 
service. 

Steel tapes are easier to obtain but less advantageous. They are 
not so easy to manipulate and read; they are cold and sometimes they 
break. Hie steel tape may be used, however, with some advimtages 
on skulls and bones. 

10. Standiord Meter (Accessory). — A stroi^ lamina of brass, 1 
meter long, graduated in centimeters and millimeters, standardized in 
France. Obtainable through the French manufacturers of anthropo- 
metric instruments. Very useful for testing accuracy of tapes and 
graduated planes. A laboratory instrument. 

11. Standard Block (Accessory). — Block of wood or preferably 
metal, aluminum or brass, for testing the accuracy of calipers, at 
5, 10, 15, and 20 cm. spread. The best appHances of this nature are 
made of metal. Hiey are laboratory accessories. 

12. Dynamomeier (Collin or Mathieu). — Description unnecessary. 
No handles requisite for ordinary tests. 

Other dynamometers are made, particularly in England and in the 
United States, but the results obt^ned by these are not strictly com- 
parable with those obtained by the classic French instruments, and 
the latter are to be preferred on account of their simplicity, loi^ use 
in anthropometry, and their handinees. 

13. Weighing Scatea. — ^The question of weighing scales in Anthro- 
pometry is one of considerable difficulty, for in general they are heavy 
and difficult if not impossible of transportation. In the United States 
and in England, moreover, we have practically no metric scales and 
must use those of the old system, which necessitates a subsequent 
conversion of the figures. Suitable weighing scales for infants in 
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both the old and the metric syatem are obtainable in Europe as well 
aa in this countiy, but even these are heavy for transportation. For- 
tunately, weight in adulta, on account of its great variation, is not a 
measurement of prime importance. 

14. Standards for Colora of Shin, Eyes, Hair (Accessories). — Though 
generally satisfactory observations on skin, eye Emd hair color are possi- 
ble without the use of standard color scales, the difficulties of nomen- 
clature and of uniform instruction in different laboratories, have nevei^ 
theless caused a stroi^ desire for a aeries of standards with which the 
colors found could be matched, and by the number or name of which 
they could be recorded. The result has been the preparation, by 
various workers, of scales of colors intended to facilitate this important 
part of anthropological observation. None of these scales represents 
aH that could be wished for, but all have their usee. 

Skin Colors. — ^There are several scales for matching skin color. The 
best known and one that has been most used is that of Broca,* the 
others being those of von Luschan,* Rudolf Martin,* and Gustav 
Fritsch.* Also there are other methods,' among them direct painting 
in the field of the shades observed, a procedure which meets with only 
limited success on account of the changes in the color of the pigments 
during drying. 

Until an intematioaal ^rcement on some one scale is reached, the 
observer may use either of those now in existence, it being understood 
that in his report he will state which one he employed. Or he may 
use simple descriptive terms which will be given under "Methods" 
and which in most cases are quite sufficient. 

Color Standards for Eyes and Hair. — The color of the eyes and the 
hair, as that of the skin, may be determined by unaided observation, 
and with many primitive tribes in general the task is quite simple. 

■ Printed origmallr im hk "Inatructimu gfoirakfl pour ks rechraches Anthro- 
IM^ogiquea," Mim. Soc. tPAnlhrop. Paris, 1864, n; 2e id., lOmo., Fuia, 1879; repr. 
OB lajger scale im Hrdli^ (A.) — Dinctiom for oollectiiig infomutioii and apeameBB 
for i^tysical anthr(^>ology. Bull. U. 8. Nat. Miu., Pt. R. No. 39, Waah., 1904; alao, 
in part and with diffesoit numben, in the "Notes and Queries on Anthn^Kdog^r," 
of the B. A. A. S. 

■t. Luachan's wale consisting of a aeriu of coIcNwd glass tablets, is made bf 
Hscnnann, Zurich. 

* Mentioned bf G. Fritach. 

* Fritsch's colors, on paint«d p^)er strips, may be had from W. Ffund, Berlin; 
the method is described in the Mitt. Anthnp- Oei. Wien, 1916, xn, 183~fi. 

* Or^ (J.), A new instrument for detamining the color of the hair, eyes and skin 
(Man, 19(M, vm, 64); the foadley's color top; the trade color scales; etc. 
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But amoDg mixed groups, and particularly very mixed Whites such as 
the Americans, these procedures become more difficult and call for 
careful instruction aa well as experience, or for the use of adequate 
standards. Such standards exist both for the eyes and the hair. 

For the eyes there are several color scales, such as that of Broca,* 
Bertillon,* Uie Medical Department U. S. A.,* etc. In addition we 
have the artificial eyee of commerce, the glass eye staodards of Galton/ 
and the "Augeofarbentafel" of Martin.^ For hiur, samples of actual 
human hair have been used (f. e. by Pearson — Biometriea, 1907, v, 
474) ; and since 1907 we possess the good though still not fully sufficient 
artificial-hair standards of Eugen Fischer.* 

16. Additional. — Occasionally it may be found necessary or ad- 
visable to use certun accessoriee in anthropological work on the living, 
such as the finger-print outfit, or the apparatus for determinii^ blood- 
pressure, chest capacity, sensibility, etc.; but these are well-known 
medicolegal or physiological instruments which do not call for a 
specific description in this place. 

Selection of Meabubbhents 
Ab already mentioned, the number of practicable measurements on 
the himian form, both in life and on the remains, is infinite. Moreover, 
every one of these measurements may be of anthropological value if 
taken by the same method on sufficiently large numbers of individuals 
of various racial, eavironmeotal, social, or defective groups. But it is 
self-evident that for practical purposes we miffit make for eaicb separate 
piece of investigation a careful selection of those measurements which 
on the one hand will fulfill the objects of our study, and which on the 

1 Echelle chromatique des yeux. InstnictioDs AnthiopcdogiquM g^oiraJeB, 2 ed., 
Fans, 1S79. ConeiBts of four series of colors, brown, green, blue and grey, with 
five Bhades to each. 

■ BuU. Soe. d'Anihrop., Paris, 1S02, 384-7; also, Tableau dee nuances de Tiris 
humain, F^ris, F. Duruid. 

* Twelve shades, on black strips; Queea ft Co., Fhila. Same firm fumishea 31 
"Standard Colon im Artificial Eyes," which are slightly more usefuL 

•Obsolete. 

*To be had through the Authropcdt^isclie Institut der UniversitKt, Zurich. 
Coneiete of a case with aluminum plate and 16 glass eyes which protnide from eyelid- 
Uke t4>erturefl in the plate. 

* Made by F. Roeaett, Freiburg i. B. Consist of a metal case contuning 30 dif- 
ferent colored samples of artificial (ceUulose) hair. Desc. by Fischer in "Die 
BestimmuDg der menschlichen Haaifarben," Korbt. d. d. Anlhrop. Ota., 1907, 
XxXTnj, 1-7. 
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other hand will enable ua to secure observations on the latest possible 
number of individualB, and not impede a prompt preparation of the 
data for publication. 

The selection of the measmvmenta for a particular piece of etudy 
is not as difficult as might seem, once we are well conscious of the 
exact aims of the study to be undertaken. If it is to be a study of 
the laws of growth in the child, we shall naturally devote our atten- 
tion mainly to the dimensions of the body as a whole and to those of 
its main segments, the head, neck, trunk and limbs. We may dis- 
regard in this case the growth of the secondary parts such as the eaiB, 
nose, mouth, hands and feet, and possibly even the development of 
the face as a whole, which should form the subject of special studies. 
Should our object be racial comparison, the main attention will be 
centered in stature, sitting height, possibly the span, and the dimen- 
sions of the head, faoe, nose and perhaps also the ears. But if the 
object of the research is to be a comparison of two or more environ- 
mental or social groups, then it will be necessary to pay close regard, 
besides the measurements just mentioned, also to those of the shoul- 
ders, chest, hands, and feet, and possibly also to those of special parts 
of musculature. Same rules wiU naturally be observed in work on 
the skeleton. 

Besides such more general studies there will be occasions for research 
on single parts or organs, which will call for detuled measurements of 
these, together with those on parts that stand in important correla- 
tion. Finally, in the study of individual variations of parts, we may 
practice detailed measurements which will be used on no other oc- 
casion and which it would be of no use to complicate by measurements 
on unrelated parts or oi^ans. 

In preparing for measuring the living, the student must consider, 
in addition to the interests of the work, also the sensibilities of his 
[ntwpective subjects. He must particularly bear in mind that mod- 
esty, though it may differ in shade or d^ree, is a universal virtue which 
cannot be offended with impunity. Fortunately, measurements which 
would call for exposures likely to be resented are in general those of 
secondary value only. Moreover, a light garment will in no way 
interfere with the accuracy of measurements, as for instance those of 
the chest, the maximum breadth of the pelvis, etc. To demand more 
than an accustomed exp08iu« would spoil the chances of success of 
the investigator in many a tribe of primitive people, and might even 
prove dangerous. Clean mind and clean work are both requisites, 
as weU as great tonics. 
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Blanks. — ^Tbe subject of blanks has already be«o covered in the 
main (p. 40). Anthropolc^cal literature contains many examples of 
proposed universal blanks, from those of Broca, Topinard, and the 
British Association, to those of von Luschan and the overcomplez 
ones of T{)r6k or Rudolf Martin. The essentials are however the same 
in all, and if any rule should be given the student in this connection it 
is to begin his independent work with these eesentials, and let experi- 
ence' advise him as to exten^ODs. 

llie general type of blanks used on the living by the author are 
reproduced on the next pages. Though based on long experience and 
seeming to him satisfactory, they are not given here to be bUndly 
followed. He himself modifies them according to occasions. He may 
add, for instance, the sternal notch height, breadth of shoulders, and 
breadth of the pelvis; he may eliminate the span, the ear measure- 
ments and other determinations. The bluika relating to skeletal 
material will be dealt with later. Author's general blank for children, 
which on account of the diversity of ages is printed on an individual 
sheet, is also here shown. It is equally subject to modifications, ac- 
cording to circumstances. Both sets of the blanks here given will 
be seen to lack varioim measurements which have been used more or 
less extensively in anthropometry, such as the various subsidiary 
heights (to shoulder, nipples, xiphoid, umbilicus, pubis), those that 
apply to the various segments of the limbs, etc. The reason is that 
except in special studies none of these measurements is of prime 
importance, and in many cases either the exposures they caU for or 
the uncertainty of their landmarks, offer serious difficulties to effective, 
accurate work. In case of exceptional opportunity or special interests 
of the observer, any of these measurements may, of course, be included 
in the general scheme. 

LANDHABK8 AND UBTB0D8 

So far as measurements on the Uvjng are concerned, it will be of 
advantf^ to speak of landmarks and methods jointly. Moreover, 
only those meaeiu-ementa will be considered in this place which are 
practiced in the anthropometric work of the Smithsonian Institution. 
Information as to others may be readily obtained from Broca,* Topi- 
nard,* Mfui-in,' and the existing Intemation^ Agreements. 

' Brocft (Paul), Instnictiona anthropdogiques gSn^nles. 12mo, 2 ed., Paris, 1879. 

* Topinard (Paul), fiUmenta d'Anthropolo^e gfindrale. 8°, Paris, 1SS5. 

■Martin (Rudolf), Lehifouch dn Anthropologie. S", Jena, 1914. 
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Mtantrementa 

._ Age (real) (appar)„ 

n of bead 



Obbebvations 



Height to stmial notdi.... 
Length... 



Breadth... 



Height (I 

Length to naaion... 
Length to crimon_ 



Diam. bigonial^. 



Note: 

Length to nanon 

Breadth— „... 

Movih: 



Breadths. 



MlBCELLANXOrs: 

CA«rt: 

Breadth at nipple height- 
Depth at nipple he^t 



Breadth 

l^t Foal: 

Lei^th 

Breadtli 



Weiold If Oody 

(With shoea and dreaeed, but without 
outer garments.) 



Supraorb. ridgea„. 

E^e-fllits _. 

Malare 



Nasal septum.... 
Amol. jaoga— 



State of befdth (see toiigue}^.. 
Strength: 

*{f'handZZ~ 



rr.-i.l,S 

a A 

Ll.-i.I,3 



fr.— 1. 1, 2,0, pm. 1,2 

T ■{ 

[].— i. 1,2, pm. 1,2 



•1 



r.-i. 


,|,^pm..,^ 


1.-1. 
r.-l. 
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UEAfiUBEHENTB OF THB BODT 

The directions to be given will for the most part atrictly follow those 
of the iDtematioiial Agreements, as f&r aa these go; but for the benefit 
of the student there will be a number of explanatory changes in the 
wording, and also a number of additions, all of which will be plainly 
indicated. 

Stature — The stature is to be measured on the anthropometric 
plane of Broca, or an equivalent strip or tape (see under Instru- 
ments), with a square. The subject stands erect, on level surface, 
with heels together, and with these, the buttocks and the shoulders 
applied to the vertical (wait, rod, tree, etc.) on which is fastened 
the anthropometric plane, while the head is held so that the visual 
as well as the biauricular tuds are horizontal. The occiput will fre- 
quently touch the vertical in this position, but it is not obligatory 
that it should do so. The arms hang in natural position. The height 
of the vertex is ascertained by means of the square. Observer stands 
slightly to the left of the subject, manipulates the square by hold- 
ing it lightly io the left hand, and reads the measurement on the right 
margin of the plane. The square is applied to the head horizontally 
twice or three times in succession, to facilitate correct readii^, and 
with sufficient impact to feel the skull resistance. Care must be exer- 
cised not to make an error in the readily. 

The method as given here differs slightly from the Geneva agreo- 
ment in that it provides, through the application of the heels, buttocks, 
and shoulders to the vertic&l, of a strictly standardized posture which 
will also serve for other meaaurements. There is no appreciable dif- 
ference in the measurement by the two methods if taken with sufficient 
care; but the modification here given assures a greater uniformity of 
results as well as a greater ease of procedure. It is moreover strictly 
speaking the method of Broca*; and it is the method of the Geneva 
International Agreement for sitting height (q. v.). It would be in- 
congruous to take the total height in one standard position and the 
sitting height in another. 

Should the development of the buttocks interfere, as may occa- 
sionally happen in women, the subject is not forced against the vertical, 
but tdlowed to stand slightly in front of the same. 

2. Heighi to the Supra-eternal Notch. — Instruments: A level and a 
plumb, or the anthropometer. The level has already been described 

'Instructions, etc., 119. "Le Dtrtex eat Ic point culminant de U tM«, lonque le 
sujet debout et adoese au mur regarde droit devant luL La hauteur du vertex n'est 
autre choae que la taille du aujet. On la meeure en faiaant deacendre la grande 
6qUKre but sa tMe." 
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(p. 55). Iq the absence of the epecially made tube, use may be made 
of a flat piece of wood, auch aa the ordinary tongue depressor, which 
is apidied edgewise into the notch. Method: Subject retains position 
held during measurement of stature. The level is pressed into the 
deepest part of the sternal notch, brought to and supported in hori- 
zontal position, the lead is dropped to the floor or ground with the 
string just clearing the abdomen, the cord is pinched by the thumb and 
forefinger nails at the lower edge of the level, the subject steps aside, 
and the measurement is read off against the vertical plane. 

With the anthropometer the measurement is taken direct, with the 
instrument in front of the subject. 

3. Shoulder Height. — This is an unsatisfactory measurement, on 
account of the frequency of a faulty holding of the shoulders. It 
should be taken on both sides, record being made either of both the 
measurements or of their mean. Landmarks: the upper surface of the 
outermofit part of the acromion. Method: Similar as with measure- 
ment from sternal notch. 

4. Span. — The horizontal distance from tip of medius to tip of 
medius, in maximum extension of the arms. Instruments: A vertical 
molding (or wall) against which to apply one of the fingers, and a 
broad horieontal scale on which to take the measurement (see 
under "Instruments")- Method: The subject whose stature and 
perhaps also sternal or shoulder height have just been measured, ex- 
tends one of his arms horizontally until the medius is appUed to the 
provided vertical, and raises the other arm into a similarly horizontal 
position. The observer applies his thumb nail to the medius of the 
free arm, and watching the subject, as well as the continued applica- 
tion of the medius of the arm first raised to the vertical, he directs 
him or her to expand the arms as much as possible. As the expansion 
takes place the thumb of the observer is pushed along the scale, untU 
the ncMntmiim ig reached. That the latter has been reached can usually 
be told from the attitude and expression of the subject. The arms are 
then dropped and the measurement indicated by the nail of the ob- 
server's thumb is read on the scale. Tte whole procedure is quite 
simple. Normality of the parts entering into the measurement is of 
course essential. 

5. Sittirto height. — The Geneva Agreement stipulates as follofra: 
"Sitting height. — The subject sits on a horizontal and resisting seat 
about 30 to 40 cm. high (this height being proportionate to the stature 
of the subject); the knees are flexed; the dorsal aspect of the trunk is 
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to make contact with a vertical plane, or with the anthropometric 
rod at two points, viz., in the sacral region and again between the 
shoulder blades; the axis of vision is horizontal. The height of 
the vertex above the surface of the seat is to be measured." 

The directions here given need no alteration. The height of the 
bench for American adults, whose averse stature is superior to that 
of most other Whites, should not be lower than 45, and may con- 
veniently be 50 cm. (see under "Instruments"). In taking the 
measurement special care must be taken in each case that the sacral 
region be well applied to the vertical. The occiput in this position 
generally touches the vertical plane. 

HEASUREHBNTS OF THB HBAD 

Length. — ^The maximum glabello-, occipital diameter of the vault. 

InstrumeDt: The spireading compass or calipers (compas d'^paisseur, 
Broca or Erdli£ka). 

Landmarks: Anteriorly — the most prominent point of the glabella; 
posteriorly — the most prominent point on the occiput as shown by 
the maximum determinable spread of the branches of the compass 
(Intern. Agr.). 

Method: According to older methods (see Bertillon, Martin), the 
end part of each branch of the instrument was held in one hand, as in 
measuring the face. For measurements of the head this is somewhat 
clumsy. A better method is to hold the compass so that its butt 
(or joint) rests on the hypothenar eminence of the hand, the two 
provdmal parts of the branches reposing respectively on the ball of 
the medius and on the second joint of the forefinger, while the thumb 
holds the instrument to the hand. The observer applies the thumb 
and middle finger of his left hand, in contact, to just below the glabella, 
places the free end of the left branch of the compass on these 
fingers so that the point touches the glabella, and appHes the left 
forefinger over the end. This gives a ball-and-socket arrangement 
which enables the measurer to hold the point of the left branch of 
his compass steadily over the glabella without fear of displacement. 
This branch of the instrument needs no further attention. The right 
hand is now moved partly around the proximal part of the compass, 
so that the two branches rest on the ball of the fourth and on the 
second joint of the middle finger, and are held and controlled by the 
b^ of the thumb and the ball of the forefinger. This hold permits 
not only an easy handlit^ of the instrument with perfect control, 
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but affords also a great facility for regulating the preaaure. The 
free eod of the right branch ia then applied over and eomewhat to 
one side of the median line of the moet prominent part of the occiput, 
and is moved up and down in saw-tooth fashion from side to side of 
the occiput until the maximum length is encountered. The eyes 
watch only the scale. The eaae of manipulatii^ the instrument 
when handled in this manner is very gratifying. (Fig. 11.) 



Fio. 11. Method of holding instrument in measuring thelength of head. 

Breads. — The greatest transverse diameter in horizontal plane 
which can be found on the vault by the spreading compass (compas 
d'^paiaseur, Broca or HrdliCka). 

Landmarks: Determined solely by the maximum breadth of the 
skull above the suprar-mastoid and zygomatic crests (Intern. Agr.). 

Method: The instrument is held as in first position for measuring 
the length, and this position is retained. The left hand is placed 
lightly on the top of the head of the subject, assisting in bringing the 
latter into the moet convenient position for taking the measurement; 
the instrument is apphed horizontally somewhat above what appears 
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to be the tir>ftTp'"Tim breadth, and is moved Id a zigzag way antero- 
posteriorly, deacending and again ascending by zigzags, until the 
rnaTimi iTn breadth is found. The eyes watch only the scale. It is 
necessary to repeat the movements in an ascending and possibly once 
more Id a descending direction, until the observer is positive that the 
maximum breadth haa been ascertained. 



Pia. 12. Method of holding batrument in meaauring the breadth of head. 

Eeinhi.* — ^The height from the middle of the line connecting the 
floor of the auditory canals to bregma. 

Instrument: The spreading compass of HrdliSka (Fig. 10). 

Method: The instrument is held by the right hand just below the 
joint. The head of the subject being steadied by the left hand, one 
branch <^ the iostrument is gently introduced into the left ear as far 
as the guard permits, and the same is followed with the right ear. 

> The Monaco Agreement stipulatee that the height of the head be taken from 
"the nipraior border of the auditory opening" to the "vertex"; but no aatisfactocjr 
method for taking the measurement is offered or haa ever been devised. The method 
hen described has been practiced by the author aince 1898 and found effective. 
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The compass is then slightly raised to assure penetration as far as 
the guards allow, is taken hold of a short distance above the scale by 
the left hand, allowed to sag down by its own weight, and held in posi- 
tion. The ulnar side of the hand that holds the compass should for 
greater steadiness repose on the head of the subject behind the in- 
strument. The scale of the compass is now brought as near as possible 



Fia. 13. Method of holding the mstrument in measuring the height of the head. 

over the br^ma, the spread of the branches of the compass is noted 
on the scale, the distance from bregma to lowest part of the scale is 
carefully ascertained by the rod of the sUding compass, and the 
operation is completed. All that is now necessary is to read off on a 
previously prepared scale the total height from the base line of the 
points of the compass to the lowest part of the scale of the same at 
the spread observed in the subject at hand, and to deduct from this 
the distance between the bregma and the scale. Special care must 
be exercised that neither of the branches (particularly that in the right 
ear) slip out of the meatus. (Fig. 13). 
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This method is readily learned and causes the mipinnim of incon- 
venience to the subject ([>articularly if the points of the instrument are 
wanned in water or by the breath of the observer before introduction), 
and with due care it gives results which vary within less than 3 mm. 
The time required is scarcely more than the average time for ascer- 
taining the bead len^h. The external portions of the floor of the 
meatus, while not aa perfect landmarks as could be desired, give with 
this method and ioBtrument, in the author's experience, results that 
are more satisfactory than those obtained by any other method or 
instrument so far devised for taking this important measurement of 
the head. The preference of bregma to the vertex for the superior 
'point de rep^,' is in accordance with the Cieneva Agreement, 
which stipulates two heights of the vault and both to the bregma. 

MBASUBEUBHTS OF TBX FACE. 

The face in the living can hardly be considered without including 
the forehead, which contributes in an important way to the physi- 
ognomy. In consequence certain measurements of the "face" include 
the frontal part of the head up to the line of the hair. 

The essential measurements on the face are its anatomic and 
physiognomic heights, and ite greatest breadth; but generally it is 
also advisable to include the smallest frontal and the bigonial diameter. 

Instrument: The spreading compass (Broca or HrdliCka). 

Preliminaries: The location of the naaion, and tJtie middle point 
of the hair line (_crinion) , may with advantage be marked beforehand by 
aniline pencil. 

Itie tiasion should correspond as closely as possible to the ana- 
tomical nasion, i.e., the mid point of the naso-frontal suture. In a 
certain proportion of subjects this point may be felt by the observer's 
finger nail or the point of a pencil; but in the majority we must rely 
on knowledge of its location derived from extensive observation on 
skulls and dissecting room material. It is always situated above a 
horizontal line connecting the two inner canthi. 

The crinion is the mid point of the hair line, where tins forms a 
regular arc. Occasionally a more or less marked V-shape extension 
of the hair downward in the median line will mar this arc, in which 
case it will be requisite to extend the lateral parts of the arc until they 
connect and mark the crinion in the middle of this line. But little 
difficulty will be experienced in this connection. 

Face Length, Anatomical. — The distance from the mentoo (the 
lowest point in the middle of the bony chin), to the nasion. 
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Method: Hold lai^ Bpreading compaas so that the points repose 
on the ballfl of the two forefingers. Ascertain with tiie projecting 
part of the Mt forefinger the lowest part of the chin, apply to it the 
point <^ the compass, and hold in position by the forefinger. Open the 
instrument sufficiently, apply little finger of the right hand to the head 
of the subject for support, bring the right forefinger with the end of 
the right branch to the forehead a short distance above the nasion, 
and without moving the skin up or down apply the point of the in- 
strument carefully to the nasion, at the same time reading the scale. 

Heighl to Crinion. — Method: Without removing the hands or 
instrument after the measm^ment to nasion has been secured, the 
upper branch of the compass is elevated until it touches the crinion, 
and the measurement is read off. 

Itie manipulation is simple and the values of the two measure- 
ments are easily carried in mind imtil they can be recorded. 

Face Breadth. — The mftTimivm bizygomatic diameter. 

Landmarks: The most widely separated points on the external 
surface of the zygomatic arches (Intern. Agr.). 

Method: Hold instrument as in measuring facial heights. Brii^ 
over zygomatic arches, feel with forefingers their miLTitniim convexity, 
apply points of instrument with sufficient pressure to feel resistance of 
the bone, and pass forward and backward in up and down zigzags, 
watching the scale; repeat process in opposite direction, and perhaps 
once more forward and backward, until the mft«imum breadth is 
ascertained. 

JXameter Frontal Minimum. — The lYiinimiim frontal breadth, or 
the shortest horizontal diameter between the two temporal crests 
on the frontal bone. 

Instrument: Compas d'^paisseur, Broca or Hrdli^ka. 

Method: Hold instrumeot as for measuring the facial heights and 
breadth. Search with forefijigers above the lateral angular processes 
of the frontal for the deepest part in the curve of each temporal line; 
when found slip the points of the forefingers behind the hues, apply 
points of compass to the same, and read measurement. 

Diamder Bigonial. — Instrument: Compas d'^paisseur, Broca or 
HrdliCka. 

Landmarks: The gonions or points of the ai^es of the lower jaw. 
The separation (tf the angles is measiured by applying the compaas 
to the most prominent points on their external surface. 

Method: Hold instrument in same way as for the other facial 
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measurements; ascertain most promiBent points of ai^ea with tips 
of forefingers, slip these a little behind, apply points of compaas to 
the points just ascertained and read off the measurement. 

Height of Forehead. — The he^t of the forehead is the difference 
between the menton-nasion and the menton-crinion diameters. 

UEAB17BEHBNTS OF THE NOSB, HOTTTH, AND BABS 

Nose: Length. — The length (or "height") of the nose from the 
nasal septum where this joins the upper lip, to the nasion (Intern. 
Agr.). 

Instrument: The sliding compass. 

Method : Apply left hand over the head of the subject in such a way 
that the thumb is a short distance above the naaion. Place the fixed 
branch of the compass f^^nst the thimib, and with this bring gently to 
touch the nasion. Push movable branch of compass to point where 
the line of the septum joins the skin descending from the nose to the 
upper lip, remove instrument and read measurement. 

In cases where no point of demarkation between the upper lip 
and nasal septum exists it will be necessary to press slightly on the 
lower branch of the instrument in the line of the septum, imtil the 
requisite point is reached. The student bears in mind that his object 
is to ascertain the correct length of the nose alone. 

BreadSi. — ^Hie maximum normal external breadth of the nasal 
alie, determined without the exertion of any pressure. 

Instrument: The sliding compass. 

Method: Hold instrument in right hand, with thumb on the sliding 
branch and points upward. Place dorsal parts of the third and 
fourth fingers of the left hand on the subject's chin, with the forefinger 
free; apply distal branch of compass to your forefii^r, and with this 
acting as a support bring to the most prominent part of the right 
nostril; push sliding branch gently to most prominent part of left 
nostril, turn instrument slightly forward and backward to ascertain 
that both branches are touching and not compressing the skin, re- 
move and read measurement. 

Remarks. — The position of the left hand of the observer in connection 
with both measurements on the nose is of considerable importance and 
assistance, assuring a safe, quick and accurate measurement, and 
giving the subject a sense of confidence. In measuring the breadth of 
the nose, care must be taken that the nostrils of the subject are not 
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dilated; a more or lees unconscious dilatation will take place in some 
subjects when the measurement is to be taken. 

Mouth. — Breadth: The distance between the angles of the mouth 
at points where the mucous membrane joins the skin, with mouth 
naturally closed, without tensioo. 

Instrument: Sliding compass. 

Method: Apply forefinger of left hand to the chin and the medius 
below the chin. Place fixed branch of instrument on forefinger, 




i^ 



/ 



Fio. 14. Lencth and breadth of ear. 



apfdy to right comer of the mouth, bring point of sliding branch to 
left comer (without exactly touching either), remove instrument and 
read measurement. 
lAfft Ear. — llie left ear for a right handed observer is much easier 
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to be measured and ehould therefore be the ear meaaured on all occa- 
aiona. The two meafliucments to be taken ate the greatest length, 
and the greatest breadth at right angles to the length. Both are 
taken with the sliding coiapass (Fig. 14). 

Length Maximum. — Landmarks: Superiorly the highest point on 
the border of the helix; infmorly the lowest point on the lobule. "Hie 
rod of the compass should be held parallel to the long axis of the ear; 
use no pressure (Intern. Agr.). 

Method: Place third, fourth and fifth fingers of left hand above the 
ear, apply fixed branch of compass to ball of the medius, bring it 
gently with this to the uppermost part of the ear, push sliding branch 
to lowermost point of lobule, holding instrument parallel to the long 
axis of the ear, and read measurement. 

Breadth. — Distance between two lines parallel to the long axis 
of the ear, one of these lines being tangent to the anterior, the other 
to the posterior border of the helix (Intern. Agr-)- 

Method: Place three fingers of left hand above the ear as for pre- 
ceding measurement. Apply fixed branch to ball of the free thiunb, 
and with this bring to the anterior limit of the cartilage of the helix, 
which can be done most readily by applying a little pressure on the 
point of your instrument so that this sinks in front of the helix. Hold 
the fixed branch parallel to the long axis of the ear, bring shding 
branch to the outermost part of the ear, and read measurement. 

UBASTTRBltENTB 07 THE TBUHK AMD LI1CB8 

Breadth of Shtmldera. — The most satisfactory breadth is that be- 
tween the great tuberosities of the humeri, which toe easily ascertained 
in all subjects- 
Instrument: Large sUdii^ compass (Topinard, Martin, or Hrdliika). 
Method : Apply branches of compass to points indicated with suffi- 
cient pressure to feel the unyielding resistance of the bone, and read 
measurement. The arms in natural pendent position. 

Diametert of the Ched. — The most satisfactory level for measurii^ 
the diameters of the chest is that at the height of the nipi^es in men, 
and at the corresponding height of the upper border of the fourth 
chondroetemal articulation in women. The developmental and racial 
variations at this point appear to be better marked than they are 
in any other part of the thorax. 
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Instrument: The large sliding compass (Topinard, or HrdliJ^ka). 

Method: Transverse diameter: Subject stands in natural, easy, 
erect position. The forearms are flexed at about right angles, and the 
arms are lifted forward and upward to about 30 degrees from the body. 
They are directed to be held limp without any tension, and the ex- 
aminer satisfies himself that there is no tension by lightly taking hold 
of the forearms and moving the arms sUghtly up and down. The 
object of the position is on one hand to relax all the thoracic muscles, 
and on the other to permit the application of the instrument. ' The 
same position in every respect is preserved for the antero-posterior 
diameter. 

The large compass is now applied to the chest in such a way that 
its rod lies directly over the nipples (or corresponding line in women), 
the fixed branch is pressed against the thorax until it meets with 
the resistance of the ribs, and the movable branch is applied repeatedly 
to the opposite side of the thorax, with equal pressure, during inspira- 
tion and expiration, until the medium between the two can be arrived 
at. It is the medium which is recorded. The instrument is held so 
that its plane is at right angles to the vertical plane or axis of the 
thorax. 

The atUero^posterior diameter is taken so that the fixed branch 
of the compass is applied to the nipple line, the rod of the instrument 
to the ribs on the left side, and the movable branch to the posterior 
part of the thorax, the instrument being held again at right angles to 
the vertical axis of the chest. Here also we take repeated measure- 
menis until the medium between normal inspiration and expiration 
is ascertained, and this is recorded. 

Meaauremenla of the Limbs. — It is advisable to measure the left 
hand, left foot, and left leg, partly because of greater convenience, 
partly because in a large majority of persons the left limbs are less 
affected by work, and possibly also, at least in the case of the hand, by 
injuries. 

L^ Hand. Length. — The International Agreements have nothing 
on the measurements of the hand or foot; but measurements of both 
are indicated in Topinard's M^m^nts etc., 1134-35, as well as in 
Martin. Those practiced by the author may be defined as follows : 

The length of the hand in the living extends from the middle of 
the line connectiiig the proximal limits of the thenar and hypothenar 
eminences, to the end of the medius, with the hand in full extension. 

Instrument: Sliding compass. 
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Method: Take a sheet of blotting paper, apply to points just given 
(which if indistinct can, easily be ascertained by Sexing the hand upon 




Fia, 15. Length and breftdth of ha-nH , 



the forearm), mark mid-point with aniline pencil, and secure measuie- 
ment with hand in full extension. 
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The easiest way to take the measurement is by placing observer's 
left hand under that of the subject with thumb .close to the point from 
which the measurement is to be takes; applying the fixed branch of 
the compass to the observer's thimib and with this to the marked point 
at the wrist; seeing to it that the hand is hilly extended, and bringing 
movable branch into light contact with the point of the medius. llie 
rod of the compass is held parallel to the wrist-point — medius line. 

BTeadtk. — The most expressive breadth of the hand is that across 
the palm, at nearly right angles to the length. 

Instrument: The sliding compass. 

Method: With hand in full extension, apply fixed branch of compass 
to the angle formed by the thumb and the raditd side of the palm, and 
if neces»ry compress skin lightly until the point on which the instru- 
ment rests is in straight line with the radial surface of the forefinger and 
palm. The rod of the compass lies applied across the palm, and the 
moving branch is brought to a point on the ulnar side of the paim 
nudway between the basal (metacarpo-phalangeal) groove of the little 
finger and the line limiting the hypothenar eminence. 

The most satisfactory way of taking this measurement is for the 
observer to place his left hand imder that of the subject bo that the 
tip of his medius is just below the junction of the thumb and ptUm, 
and his thumb is on the palm itself. The point of the movable branch 
of the compass is now applied to the ball of the observer's medius, is 
brought with this to the required position in the palm-thumb angle 
of the subject's hand, and the fixed branch is brought slowly to the 
requisite point of the ulnar side of the palm. This latter point may 
be marked beforehand, but its location can be easily estimated. The 
breadth thus obtained is nearer the maximum, more logical, and 
easier to take, than would be that at strictly right angles to the length 
and is much more characteristic than the breadth across the meta- 
carpo-phalangeal articulations (Fig. 15). 

L^t Foot. Length. — Length nnnrinn im, parallel with the long axis 
of the foot. 

Instrument: The large sliding compass. 

Method: The easiest way to secure this measurement accurately 
is to direct the subject to place his left foot upon the bench (usually 
that which has been used for determining the height sitting), without 
pressure, putting all his weight on the right limb. The large sliding 
compass is then applied so that its rod lies parallel with the long axis 
of the foot, its fixed branch touches the heel, and its movable branch is 
brought lightly to the most distal part of the longest toe. 
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Breadth: The muTimntn breadth of the foot, at right angles to the 
length. 

Instrument: The lai^ sliding compaas. 

Method: Apply fixed branch of ioBtminent to inner Bide of foot 
parallel with ite long axis, and bring movable branch lightly against 
most prominent part on the outer side of the foot (Fig. 16). 

Girth of Calf. — Maximum circumference of calf. Measurement 
useful racially, and also In general for comparison of musculature. 

Instrument: Anthropometric tape. 

Method: The left foot is (daced on a bench, as for measurements 
of the foot itself, and it is brought forward so that the leg forms a 
little larger than a right angle with the thigh, to insure relaxation of 
all muscles. The tape, held between the thumb and fore-Gnger of 
each hand, is then applied somewhat above what appears to be the 
maximum bu^ of the leg, and is brought snugly atoimd the leg but 
not t^htly enough to cause an impression, and a mental note is 
made of the measurement. The tape is then moved, with a side to 
side motion, slightly lower and the measurement is observed E^ain; 
and the process ia repeated until the maximum girth has been de- 
termined. 

OBSBBVATIONa ON THB LITINO 

As in the case of measurements so in that of visual observations 
there is possible a great range c^ detail, which on special occasions and 
in studies of single organs may be fully justifiable and even necessary, 
but which has no place in work of more general, routine nature. Thus 
in the case of the nose there is a possibility of making interesting de- 
tfuled notes on the height and nature of the septum, on the characters 
of the point, on the shape of the nostrils, on the stoutness and other 
characteristics of the root; in the case of the eyes, on the detailed 
characteristics of each lid and canthus, with almost endless details 
CD the coloration. All this, however, is impossible under the usual 
stress of work both in field and in the laboratory. Here again, as in 
the case of the measurements, we must subordinate whatever is not 
essential to the number of subjects, and the possibility of prompt 
elaboration of data. But there are certain minima which the observer 
ought not to pass if his work is to be fairly rounded out, and it is on 
these that attention will here be concentrated.* 

■ Ftv greater minutue the atudent may be refefied eepedftlly to the outlines of 
the anthnqxHoetiie work on AuBtri&'B priaoiiMV carried on during the war hj Rudolf 
PSch, pubUshed in 191&-17 in the MiU. Antkrop. Ota., Wien. 
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Important features in this connection are the order of procedure, 
and especially the mode of recording. The procedure should be aa 
far as possible logical, the eye passing from organ to organ in the most 
natural order; and the recording ia best done in definite, steadily ad- 
hered to abbreviations, which are recorded like measurements in 
columns and can eventually be summed up and analyzed in much the 
same mamier. 

Another important subject is the characterizing of certain observa- 
tions, such as for instance the thickness of the lips, size of the eye 
aperture, quantity of beard, etc. To properly describe such varia- 
tions we are in absolute need of definite, well-known standards or 
media, and the most available and intel%ible standards to us of the 
white race are those of our own, the white people. To become properly 
acquainted with these "means" must therefore self-evidently be 
one of the main aims of the worker in physical anthropology. 

All observations should be made in good and as far as possible 
even (northern) light, never in dusk or in direct sunlight; and at the 
most effective visual distances for the student. And of course, where 
possible, the observer will use well-known artificial standards. 

The following classification of characteristics agrees in essentials 
with that of anthropol(^ts in general, differing only in a few details, 
as indicated by prolonged experience on varied races. For the 
sake of brevity it is given in a somewhat schematic form, which will 
need but little explanation. 

As to abbreviations, the student is free to adopt such as will best 
suit him. The author has thus always used the easily made and read 
sign of -I- for "medium," "average," "normal," for which we have 
no oUier symbol. Terms often called for, such as "slight" (si.), or 
"slightly" (si.), "some" (sm.) or "somewhat" (sm.), "moderate" 
(mod.) or "submedium" (subm.), "considerable" (cons.), "marked" 
(mk.), or "pronounced" (pron.), and "excessive" (esc), are easily 
understood by all and easy to record. 

COLOB OP SKIN 

Remarks: Observations best taken on chest, back, or upper portion 
of arms. Color standards useful on dark races, but of very limited 
utility with whites. Student should bear in mind that pathological 
conditions, particularly those which affect the blood, may alter for 
the time being the color of the skin, even in very dark individuals; 
and also that even dark skins may be perceptibly changed by sunburn 
or long exposure to the sun. 
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DEBCBIPrrVX TSBHB 

daas of Cdor. Shades. 

Whitb — florid — flight — medium — bninet — dusky — flight brown. 

Yellow — pale yellowish or sallow — ^tawny (brownish yellow) — dusky 

yellow. 
Bbown — ^light — mediimi — dark — chocolate (solid). 
Black — brown black — ^bluish black — greyish black — ebony black. 



What is generally observed about the eyes is the direction of the 
palpebral fissure or eye-eht, a presence of epicanthus, and the color 
of the iris. Any other feature found to characterize an anthropo- 
logical group should of course be noted. The color of the conjunc- 
tiva is more of age than racial significance. 

COLOB OF ETES 

Bemarks: Good soft light and close attention are necessary. In 
Whites, and particularly Americana, a lai^ majority of eyes are 
mixtures, or blends, of the blues and browns, and both parental 
colors may be represented, the brown aggregated about the pupil, in 
lake or spots, the mostly more or less modified blue outside. In rare 
cases the brown may be present in the form of a wedge-ehaped seg- 
ment; and the two eyes may be of a different shade. Eyes change in 
color from infancy to childhood and again during senility; and in 
mixed populations the change may even be from brownish to grey or 
bluish or vice versa. Mixed shades may also change perceptibly with 
physical condition and mental state of subject. In recording, the 
student may either restrict himself to noting the prevailing color 
(i.e., that of the more distal zones of the iris), or record both this as 
well as the presence of the brown color or spots about the pupil. 



Direction: horizontal; 

, ,. f ext. canthi higheiy , ! , 

oblique 1 . .V- 1 1 moderately; 

^ L ext. canthi lower i ., 

^ markedly. 

"mongolic" fold (epicanthus). 

BTB COLORS 

Classes: 

Blue — li^ht ("forget-me-nots"), medium, rich blue, slate blue. 
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Green — often merely "greeniah"; commonly associated with 

some brown; frequent in United States. 
Gray — common among northern Slavs. 
Brown — li^ht, medium, dark, very dark. 

Black — really extreme of brown, appearing black, in N^sroes. 
Conjunctiva — bluisb, pearly white, yellowiah, dirty or reddish 
yellow. 

HAIB 

In quantity, the hair may be "normal" or "medium," "thick" 
(term in vogue among men) or "rich" (term in vogue among women 
and applying to length as well as profusion). 

In character, it may be natundly "straight," "wavy" (slightly or 
markedly), "curly" (slightly, miirkedly), "trizriy," "wooly," or 
"peppercorn" (en rouleux). 

HAIB-COLOa 

BemariEs: Among lighter Whites hair color, like eye color, changes 
with growth, as a rule darkening from infancy onward; it abo varies 
perceptibly according to the state of blood and in certain pronounced 
mental conditions of the subject, and may present parts (particularly 
postero-inferiorly), strands, or tufts of more or less different shade. 
The color recorded is the prevailing one, with special note, if advia- 
able, on variations. In gray-haired subjects record original color, as 
far as ascertainable, as well as degree of grejrnees ("few gray hairs," 
"some," "abt. H> M> Hi most, nearly all, all gray"). In dark races 
grayness rarely reaches pure whiteness and the hair will be yel- 
lowish. A special shade that may be difficult to classify should be 
described in obeerrer's own words. Hair color may also be affected 
by exposure to sun, washing with alkalies, or by staining; what will 
be recorded will, of course, be the natural color. 

HAIB^OLOBB 

Classes: 

Blonds — F^mentiess, flaxen, straw, dull yellow, gidden yellow; specials. 
Intermediaries — Light brown, ashy, medium brown, medium reddish- 
brown. 
BTuneis — Dark brown, near black. 
Blacks — Rusty-black, bluish-black, coke-black, black. 
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Reda — Ligbt browmeh-red (sandy red), medium brownifih-red, brick- 
red, saffron red, chestnut red (or auburn); specials. 

iniSTACHB AND BBABD 

Bemarks: The mustache (in particular) and also the beard, fre- 
quently differ in density, color, and wavinesa, from the hair of the 
head. (The pubic hair also frequently differs, but with that the ob- 
server in general is not concerned.) The mustache is often more 
scanty, or coarser, and in non-bnmet Whites is commonly of a more 
reddish color than the hair on the scalp, while the beard is often 
more wavy. Both mustache and beard offer some interesting differ- 
ences from the hair of the scalp in greying. Observations on mus- 
tache and beard among many peoples are regrettably made di£Scult 
by the practices of depilation or shaving, while those on hair are 
occasionally made difficult among Whites by extensive calvitia 
and by various artifices. 

DESCBIPnTE NOTES, inJSTACHE AND BBABD 

Quantity: scarce — medium — thick. 

short — medium — ^long. 

Color: Character: 

ETSBB0W8 

Color; Quantity: scanty — ^medium — bushy — connected. 



Height: low — medium — high. 

Breadth: narrow — medium — broad. 

Slope backward : none — slight — moderate — pronounced. 

SUPBAOBBITAIj eidgeb 
Development: Imperceptible — ^traces — slight — moderate — medium — 
pronounced — excessive — supraorbital arch. 

NASION DEFBEBBION 

Character: shallow — medium — deep; narrow and impressed; wide; 
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Character: Straight' 



shghtly 
moderately 
markedly 
slightly 
moderately 
markedly 
Concavo-convex (wavy). 



Concave 



Convex 



NA8AI. BEFTUM 

Inclination: Horizontal 

fsUghtly 
Directed upward -j moderately 
[markedly 
r slightly 
Directed downward ■< moderately 
[ markedly 

UALABS 

- Prominence : none — slight — medium — above medium — pronounced. 
Size: small — submedimo — medium — large. 

AIiVEOLAB FROGNATHIBH 

Grade: none — small — medium — above medium — pronounced. 

Lirs 
Thickness: thin — mediimi — above medium — thick. 

CHIN 

Prominence: submedium — medium — pronounced. 
Form: ordinary — square — pointed. 

Note : What is commonly called receding chin is generally so only 
in appearance. 

ANGLES OF LOWBB JAW 

Prominence: submedium — medium — prominent. 

NECK 

Size : thin — medium — ^thick. 
Length: short — medium — long. 
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BOOT AND LIUBS 



General state: thin — lank — medium — very muscular — plump — obese. 
Asynimetries: 

Muked peculiarities: 

FINGEBS AND TOES 

Length: short — medium — long. 

Position: normal — standing apart — crowding. 

Peculiarities and Anomalies: 



(in women who have had no children) 
Shape: conical — intermediate — hemispherical. 
Size : small — medium — large. 
Anomalies: 

PHTSIOLOOICAL OBSEBTATIONS 

PuZse: Subject sitting, at rest, and not soon after a meal or during 
fasting, after a loi^ w^ or other strenuous exercise, after or under 
excitement. A good method is for the observer to coimt by quarters 
of a minute, repeating until right count is ascertained. 

Respiration: Same general rules as for pulse. Coimt immediately 
after taking pulse and without attracting subject's attention (import 
tant). Count by minutes. 

Temperatwe: Same general rules as for pulse. Taken invariably 
under the tongue, the thermometer being introduced before we begin 
to take our visual observations and count the pulse; these give 
plenty of time for a correct record with even a slow thermometer. 

Remark$: In connection with pulse, respiration and temperature, 
record time of day, and also invariably the condition of the tongue. A 
coated tongue often tells of temporary or chronic derangement which 
modifies the temperature, pulse, and perhaps even respiration. No 
records of subjects with coated tongue should be included in the 
eventual analysis into the "normal" series. 

HAND PRBBBITBE: 

Dynamometric observations may well be restricted to pressure 
with each hand, leaving out traction, lifting strength, etc. The object 
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of the observer is to secure the iriflxinnim efFort in each hand and he 
must stimulate the subject to a maximum exertion. As a rule at 
least two tests are to be made with each hand, after which fatigue 
ensues. 

Combined with these tests may be made an inquiry into right- and 
left-handedness, but this is not as simple as may be thought at first 
and will require some special preparation.* 

MISCBUiAJfEOnS 

Other philological observations, such as those on blood-pressure, 
lung capacity, acuity of perception and response, etc., may be added 
to the above, but are scarcely fit for a general routine examination. 



The examination as to the condition of the teeth fits best perhaps 
at this place. We examine for state of eruption; for abnormalities 
(crowding, impaction, etc.), and anomalies (persistent teeth of first 
dentition, congenital absence, supemumerariee, etc.); also for decay. 
Morphological observations are beat made the subject of special 
study. 

Combined with examination of the teeth may be that of the palate, 
but it is preferable to make a special study also of that structure. 



Except in recruiting and army camps, we are obliged, or find it 
advisable, to weigh our subjects with a certain amount of clothing, 
the weight of which may readily be approximated and eventually 
subtracted. The author finds it most convenient to weigh his sub- 
jects in their brdinary clothing and shoes, but without coats, wraps 
or hat. 

1 See Beeley (A).— Left-handedneas: Am. J. Phyt. Anlhrop., 1910, n, No. 4, 
389-100. 
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SKELETAL PARTS: THE SKULL 

The art of measuring the skeletal parts differs in many respects 
from that of measuring the living and is, in fact, to a degree a field 
of its own. It is, moreover, a particularly attractive field, for we deal 
here with specimens that are not masked by other tissues, that can be 
handled cleanly and easily, and that are mostly completely at our 
disposal for reference or additional observation. 

The most interesting and important part of the skeleton is naturally 
the cranium, and this has received from the beginnings of anthropology 
the most assiduous attention. The preoccupation of anthropologiBta 
with the skull,* particularly since the repeated discoveriea of the re- 
mains of early man, has in fact been such as to overshadow the study 
of the rest of the skeleton, with the result that methods relating to 
research on the long and other bones are with some exceptions less 
developed and standardized than those on the skull. Yet these 
secondary skeletal parts are a mine of information of anthropological 
interest, and as time goes on they cannot but receive more and more 
attention. The time for a selection of the best methods of measuring 
as well as observation on the more important of these parts is at hand, 
and in the final section of this series an attempt will be made in this 
direction. The present section is devoted mainly to the cranium. 

Cbaniouetbt 

Efforts at a development of a scientific system of cranial measure- 
ments and observations date from well before the beginning of the 
nineteenth century. The most serious and at the same time successful 
steps in this direction were, however, those of Samuel G. Morton in 
Philadelphia in the late thirties of that century, of Anders Betzius in 
Sweden (1842-1860), and especially those of Paul Broca in France, 
from the early sixties onward. Broca's system, which was eventu^y 
comprised in the "Instructions cmniologiques et craniomttriques" 

>See bibliogr^IueB in "International Catalogue of Scientific literature," in 
Martin's "Lehrbucli d. Anthropologie," in author's "Physical Anthropology in the 
United Statcfl" 8°, I^iiladelphia, 1919), and in the Catalogue of the libraiy of the 
Sui^eon General, U. S. A. 
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(8", Paris, 1876), is, with some modifications and additions, in use to 
t-hia day. 

The most noteworthy contributions to the subjects of craniometry 
and craniology since Broca are those of Topinard,' Turner,* Schmidt,* 
T6r5k*, Welcker,' and finally, Martin*; but due credit belongs to 
many earUer as well as later well known workers, such as Blumen- 
bach, de Baer, Lucae, Meigs, Soemmering, Wentzel Gruber, Quat- 
refages, Hamy, Geoffrey St. Hilaire, Flower, Davis, Thurman, 
Hovelacque, Virchow, and others, not to mention the most recent or 
still living, such as Herv£, Ranke, Schwalbe, Gustaf Betzius, Sei^, 
Manouvrier, Matiegka, Le Double, Boule, Giiiffridsr-RuKeri, etc. 

The total results of all this work on the skull are not only a great 
mass of data from all parts of the world, but also an elaborate and 
profuse technique of measurements. Many of these measuremente 
are now, however, of little more than historical value, having been 
replaced by others or abandoned. Of what remains, the main part 
has been standardized by the International Anthropometric Con- 
vention of Monaco. 

The cranial measurements that will be dealt with here are essentially 
those of the Monaco Agreement; but some of those included in the 
Agreement have since become quite obsolete, while in a few instances 
it is now possible to moke useful additions, so that a simple reference 
to the Agreement would not be sufficient. The blanks to be given 
resemble in essentials those emidoyed on the living (pp. 63-5). 
For brevity, repetition of definitions, etc., will be avoided, author's 
notes being restricted to such explanations as will assist the student. 
A number of measurements included call for special instruments which 
will be described in that connection. No agreement has yet been 
attempted as to the relative importance and definition of descriptive 
characters, and what will here be given in that line is of a more or less 
tentative nature. 

Before beginning with either measurements or descriptive terms, 
however, it will be necessary to give due consideration to several 
preliminary procedures, some of which are of considerable importance. 

■ "£l«nMntB d'Anthropologie g&n^nit," 8°, Paris, 1885. 

■ Clutllenger Reporta, Part 29, Londoti, 1884. 

* "Anthiopoli^^aehe Methoden," 12", Leipiig, 1S8S. 

* "GnmdzQge einer aystematiBchen Kraniometrie," 8*, Stuttgart, 1800. 
'Valuable contributiona in anthropolt^cal periodicals, particularly the Arohiv 

fOr Anthropologie. 

* "Lehibucli der Anthropolc^e," 8°, Jena, 1014. 
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Pr^aration of Spedmena. — Before s series of crania (or bones) 
can be submitted to measurement or examination, the specimens must 
be not only well cleaned, but also oarefullyrepoired, which ia interesting 
work and at times calling for not a little ingenuity. For repair, about 
the most suitable cement is a thick paste made from fish glue, or from 
Page's liquid ^ue, with plaster-of-paris and pigment. A box of dry 
sand in which to place the skulls or bones while the cement is setting 
will also be required. 

The specimens, furthermore, must be numbered and catalogued, 
otherwise there would inevitably be confusion. The method of 
numbering is immaterial, so long as the numbers do not duplicate 
others in the collection. The number, tribe, locality, and sex are 
marked with indelible ink in the most convenient location, which in 
the skull is periiaps the antero-inferior angle of the left parietal; and 
all specimens of one kind in the collection are marked in the same 
place. If the bone is scaly or too roi^h, a small parallelogram is 
covered neatly with oil punt and the mark made on this. 

Sexing.' — In adults, the detennination of sex, from the skull alone, 
while generaUy offering few difficulties to the well-trained observer, 
ib not equally easy in all rac^, or in all individuals. 

A typical masculine skull differs in practically every feature from 

' Hie moet importaat contribu'UoiiB to tlus subject (outside of the various text- 
books on An&tomy sad Anthropology) are: 

Barteb (P.), "Udwr GeschlechtsunterBchiede am Bchfidel," Hues., Beriin, 1897. 

DuKWi (A.), "Des caiaotteea sexuels du critoe humun," Sev. d^Attihrvp., 1873, 
n, 475. 

Edkat (A.), "Ueber eine charaktmsUeche EigentOmlichkeit in der Form des 
weibliclun Schftdek und deren Bedeutusg fOr die vert^eichende Anthropologie," 
AnAf. Anthrop., 1860, 1, 81. 

Manownier (L.), "Sur la grandeur du front et dee princdpalee regions du cr&ne 
ehea I'homme et cbei la femme," C. R. Amoc. Franc, p. VAvane. d. Be., 1882. 

Mant^aua (P.), "Dei caratteri aesBuale del craiiio umano," ArA. p. Anbvp., 
1872, II, 11.— "Studii di craniologia seesuale," Arch. p. Antrop., 1876, V, ^, 

MGbiuB (P. J.), "Ueber die Verschiedenhat mfinnlicher und weibUcher Schftdel," 
ArtA.f. Anlhrop., 1907, N. F. VI, 1. 

Fanichi (R.), "Ricerche di craniologia seesuaie," Arch. p. Antrop., 1892, XX, 49. 

Fittaid (E.), Las segments crAniens chea I'homme et chei la femme." Ardi. d. 
Se. Phj/i. & Nat., 1899, 1900, — "Quelquee comparaisons aexuellee de crAnea anciens 
de la valine du RhAne (Valais)," L'^nlArap., 1900, XI, 179.— " Companusons aezuelks 
dans une a£rie de 796 ciAnca de brachycdphalee alfMna," BvB. Soe. i Anthrop., L}ron, 
1910, XXVIII, 119. — " Analyse et comparaisona sezuelles de quelquea grandeuis 
du ctiae et de la face ches lee Taiganes," C. R. Acad. Sc. Paris, 1911, T. 162, 208. 

Weleker (H.), "Ocschleohtseigentllmlicfakeitea dee Schftdels," Arch. f. AnOrop., 
1866, 1, 120 e( wg. 
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the tsrpical feminine one. It is larger on the whole and in all its 
compooentB, it is heavier, and all ite muscutar LoeertionB as well as 
other features are more Arongly marked or developed. But in no 
human group is there any regular, precise line of demarcation between 
the male and female characteristics, taken individually or even col- 
lectively. In every lot we &id male skulls which in some or all of their 
features are less masculine than the average, and similarly there will 
be female skulls that in some or all of their parts approach the mas- 
culiae. Instead of a sharp dividing line we have interdigitation and 
continuity, as a reeult of which in certain cases the sexual identifica- 
tion of a specimen with all our efforts remains uncertain. In rare 
cases, even, a female skull may show more pronounced masculine 
characteristics than some of the less well developed male crania, and 
vice versa, which may lead to errors in classification. 

On the whole it may be said that an experienced and careful ob- 
server will have little if any difficulty in correctly identifying over 
80 per cent of the crania, with which there is neither the lower jaw nor 
any other part of the skeleton to assist him; that this proportion will 
approximate 90 per cent where a well-preserved lower jaw is present; 
and that it will reach over 96 per cent where we have the whole skele- 
ton. But out of each hundred there will still remain one or two skele- 
tons which, even thoi^ complete, show such indefinite sexufd char- 
acteristics that it will be impossible to identify them as either male or 
female with certainty. 

Given a skull for sexual identification, the observer notes first the 
size of the vault as well as that of the face; a lai^ size speaks normally 
for a male and a, small size for a female. The features observed next, 
and in the order named, are the supraorbital ridges, the mastoids, the 
zygomte, the occipital crests, the lower jaw, tiie palate and the teeth, 
the facial "physiognomy," and the base of the skull. 

The gupraorbUal ridgea are on the average decidedly more developed 
in the males than in the females. If we should characterize them as 
we do in practice by the terms "traces," "alight," "moderate," 
"medium," "pronounced," and "excessive," the male skulls will show 
ridges from moderate to excessive, while the female skulls will be 
restricted to those of bom traces to moderate. Pronoimced or excee- 
sive ridgee do not occur in females, nor ate ridges that could be char- 
acterized as only "traces" to be found in adult males. But we may 
have "slight" ridges in a male subadult or even adult. 

"Hie ma6lmd$ may be "small," "moderate," "medium," "large," 
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or "excessive." Male mastoids generally range from medima to 
large, female mastoids from small to medium. Small mastoids do 
not occm* in males nor do laige or excessive mastoids occur in 
females. 

The zygoma may be "slender," "moderate," "medium," "strong," 
or "massive." They range in mates from medium to massive, in 
females from slender to medium. 

The ocaptUU cretts when well or markedly developed as a rule 
indicate a male. In fenudes they range from "submedium" to 
"absent." 

The lower jaw in the mide shows on the average greater size, thick- 
ness, and weight as a whole, a higher body throughout, a higher ssrmphy- 
sis especially, a broader ascending branch, an angle less obtuse than 
in the female, and strong condyles. A lower jaw of moderate size and 
strength, with a low symphysis, a rounded chin (a square chin points 
to male sex), a relatively low body, only moderately broad ascending 
ramus, delicate or but moderately strong condyles, and an angle of 
more than 125°, may safely be diagnosed as feminine. 

The palate in the nude ekuU is usually la^^ and appreciably broader, 
and the teeth in the male are on the ovettLga perceptibly larger than 
those in the female. 

The "physiognomy" of the face, or the impression that the face 
with the lower jaw in position makes upon the experienced observer, 
is a characteristic of considerable importance in sex determination. 
Hie average male skull presents a decidedly more masculine physiog- 
nomy than does the average female cranium. This ia due to a combina- 
tion of factors which should be briefly enumerated. The forehead in 
the female skull is usually more vertical than in the male, and smoother; 
the borders of the orbits in the average male skull are dull, in the aver- 
age female sharp; the nasal process of the frontal, the nasal bones, the 
malars, and the upper maxillae as a whole, are larger and stouter in the 
mate than in the female; eaid the height of the upper alveolar process, 
between the nasal aperture and the front teeth, is greater in the male. 
The nasal aperture, moreover, is less high, often relatively somewhat 
broader, and more delicately moulded in the female. All this, together 
with the eexu^ characteristics of the lower jaw, when present, gives 
the face a certain expression which is of great help in identifying the 
Bex of the skull. Unfortunately the lower jaw is often missii^, and 
the upper face damaged or affected by senile changes, all of which 
diminishes or disturbs the sexual expression. 
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Thickness of the vavU, alone, ia of no decisive value in sexual identi- 
fication, for while the bones of the male are on the average sl^tly 
thicker, individual thick and massive vaults are encountered in both 
sexes, especially among primitive peoples. 

The base of the skuJl presents a complex of structures which as a 
whole show stronger development and lai^er dimensions in the male 
than in the female. The foramina, too, are in general larger in the 

Sexual Characteristiea of Other Skeletal Parte. — As in the sexual 
identification of the skull we are often obliged to consult the rest of the 
skeleton, if at hand, the principal sex determining characteristics of 
the latter may well be dealt with in this connection. 

In detailed examinations we find that every bone in the body offers 
certain sexual differences. The most important skeletal parts for 
sexual identification aside frmn the skull are, however, the pelvis, the 
long bones, and the larger of the remaining parts. 

As to the pelvis,^ the important sexual characteristics which it 
presents may conveniently be shown as follows: 

Mala Famale 

Subpubic arcb. V-ab^wd Bioader (approadimg U-abaped) 

vitb diver^ng branches 

Ischio-pubic rami But eligbtly everted Mariudl; and oharactenstically 

evert«d 

Symphysifl Hi^ Lower 

Obturator foramina I^rge Smaller, more triangular 

Acetabula lArge Smaller 

Greater Bciatio notcb . .. .Rather cloee and Wde and shaQow 
de^ 

nia High, more upright Lower, more flaring in upper portiim 

Sacro-ilioc artjculationa. .I^rge Smaller, more oblique 

> See (besides the modern textbooks on Anatomy, and CHwtetrics): 

Emmons (A. B.), "Aatudy of theTatiatione in the female pelvis," etc. Birnnetrica, 
1SI2, IX, 33-S7. 

Hennig (C), "Daa Eaasenbecken," Anh.f. Antiavp., 1885, XVI, 161-228 (Bibl.). 

Runge (G.), "Shape of female pelvis in different races," 8", St. Petersburg, 1888; 
80 W). 

Sergi (G.), "L'indice iho-pelvico o indice Beesuale nel bacino delle rase umane," 
La Clin. Ost., 1899, I; 7pp. 

Thompson (A.}, "The sexual differences of the fcetal pelvis," /. Amit. and PhytuA., 
Lond., 1899, XXXIII, 369-380. 

Vemeau (R.), "Le basain dons lu eexee et dans lee races," 8°, Paris, 1875, 156 pp. 

Waldeyer (W.), "Das Becken." 8°, Bonn, 1899, 600 pp. 

Zaaijer (T.), "Der Sulcus preauricularis oesis ilei," Verh. k. Akad. Wet., Amater> 
dam, 1883, 23 pp. 
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PKMuioalM wkuB Infiequent More common and bett«r developed 

Sacnun Bdatively high and Shorter sod broader, more obliqudy 

luUTOW set, leas curved in upper portion; 

SHro-vertf^r&l angle more ptoim- 
nent 

Pdvifl M ft whde Strong, heavr. Lew maaaiTe, amoother 

marked muBCuIor 
imiweaBioDS . 

Biim Heart-shaped Mora circular (or elliptic), mon 

Bpodoua 

True pdvia RelatiTely smaller More obUque, shallow and apadoua, 

less encroached upon by iscbiao 
spines 

However, none of the above characteriBtics are wholly constant, and 
there are pelves so intermediate that a correct diagnosis of sex from 
them alone cannot be made with certainty. 

As to the long bones, those of the male are generally larger and heavier 
than those of the female and have more pronounced muscular ridges, 
tuberosities and impressions; but the most important and striking 
sexual differences lie in their articular extremities, which in the bones 
of the maie are in general both absolutely and relatively laiger than in 
the female. A femur or a humerus with a small head or condyles 
cannot be masculine, neither can bones with relatively large heads or 
condyles be feminine. These differences are of great help in sexing 
the skeleton or individual bones. However there are also intermediary 
grades of development which might leave us uncertain if we had the 
long bone only.^ 

As to the remaining laiger bones of the body, the most important 
for sexual identification are the sternum, scapulte, ribs, the spine as a 
whole, some of the vertebrae such as the atlas, axis, and the fifth lumbar, 
the patella, the calcaneus, and the first phalanx of the great toe. 
In general they all show larger size, greater weight and stronger 
development of muscular attachments in the male; and they present 
various individual features which differ more or lees in the two sexes, 
such as the relatively longer manubrium in the female, a larger glenoid 
cavity in the male, etc. Their utilization for sexual identification 
stipulates naturally a special acquaintance with these various bones. 

' ConauH Dwight (Thos.), "Kange and Significance of Variation in the human 
skeleton," Bott. M»d, and Svrg. J., July, 1894, 73 et seq.— "The sise of the articular 
surfaces of the long bonce as characteristic of sac," Am. J. Anal., 19M, IV, lS-31. 

Doraey (Geo. A.), "A sexual study of the use of the articular surfaces of tlte long 
bones in abori^nal American skeletons," Boti. Med. and Swg. J., July 22, 1897. 
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Even the Bmaller bones, such aa those of the tarsus, may help in this 
connection. 

In addition to the differences due to the general development of 
bones, various parts of the skeleton occasionally present features as 
for example perforation of the septum in the humerus, third condjde on 
the femur, a teres major process of the scapula, etc., which do not 
occur with the same frequency in the males as in the females; but as 
they may occur in both, their presence or absence in individual cases 
is not of decisive value. Furthermore, all the bones of the skeleton 
when studied in lots will show characteristic sexual differences of 
anthropometric nature, in absolute dimensions as well as indices; but 
except in extremes these again are of only secondary value in the 
case of individual bones.' 

In subadults, determinatioo of sex is mostly hazardous, nevertheless 
there are a certain proportion of cases in which it ia possible. But 
as the age descends the difficultira of identification rapidly increase, 
unto when we reach puberty and below, it becomes in general very 
risky, if not impossible. 

EeHmoHon of Age. — ^A correct estimation of the age of a skeleton is 
of a much greater medico-legal than anthropological importance; but 
by mastering the detiuls, for which our science is favorably situated, 
the anthropologist may occasionally be of substantial aid to legal 
medicine. 

For the anthropologist himself it generally suffices to determine 
whether the skull or skeleton is subadult, adult, or senile, fukd his main 
criteria for these purposes are the state of the basilar suture, that of 
the epiphyses of the long bones, the stage of dentition, the condition 
of the teeth and alveolar processes, and the state of the sutures of the 
vault of the skull. 

Of all the marks that the adult stage of life has been reached, the 
most handy and reliable is the occltuton of the basilar {bagiaphenoitC} 
suture; and the value of this sign is furUiennore enhanced by the 
rarity with which abnormal processes affect this articulation. But 
the basi-^phenoid articulation may be opened mechanically, through 
posthumous changes in the bones or throu^ violence, and ihe student 
must be on the lookout not to mistake such a condition, which to the im- 
aided eye may simulate very closely the normal suture, for the latter. 

The epiphyte* of the long (and other) bones are normally all united 
with their diai^yses by the end of the twenty-fifth yeax. The fol- 

> Sm author's " FhTBoal Anthropologr ftf Uw Lenape," ete., Bull. 62, Bur. Ama. 
Etimol., Wuh., 1916. 
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lowing figures give apprcodmations to the exact time of synostosis in 
the different cases, according to modem Anatomies. They again can 
be of but a restricted use to the anthropologist. 
Ossification (Coupurnm) 

T«r Yaai 

..20-25 
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suture 
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b: upper 

lower 
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The eruption of dedduoua tedh among Whites is generally completed 
before the end of the third, that of the permanent teeth before the 
thirtieth yeax of life. Among primitive peoples (possibly even 
primitive Whites), the process, at least so far as the permanent teeth 
are concerned, is somewhat speedier, being with some exceptions ac- 
complished by or even before the twenty second year.* A full set of 
teeth in a skull is therefore a good sign that adult life has been reached, 
or nearly reached ; but an absence of one or two third molars may exist 
in the white, and more rarely even in a primitive man, well into the 
adult Bt^^, and such teeth may fail to appear altogether. The follow- 
ing table gives the periods of eruption of both sets of teeth among civil- 
ized Whites. On account of the length of the period of eruption of the 
individual teeth the data will be also of but limited use. 

EbUPKON or T«BTH, IN Whttb* 

Itt Dentition Permanent DentHim* 

Mmtlu Ton 

Median Indeor, lower 4-8 Firat Molar, lower 4-7 

Median Indoor, ui^»er 8-11 Fiiet Molar, upper 5-8 

* See Suk (V.), "Eruption and decay of permanent teeth in Whites and Negroes, 
witb comparative remaiks on other mces," All. J. Phtb. Ahthbop., 1919, 11, No. 4, 
3K2. 

■After Bean, Bedntf, Cherot, Gray, Matiegka and Suk, Roese, Stoner, Vogel, 
Welcker, etc. 

•Exact order of eruption <rf permanent canines and prentoUis is still slightly 
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lAtaral Indaot, upper 8-11 Median Indsor, lower 5-8 

Lateral Indsor, lowei 12-15 Median Incisor, upper 6-8 

KiHt Molar, upper 9-21 Lateral Indaor, lower 6-10 

Elist Molar, lower 12-21 lAteral Indaor, upper 6-10 

Canine, upper 16-24 Anterior Premolar, upper 7-14 

Canine, lower 16-25 Conine, lower 8-14 

Second Molar, upper 20-36 Anterior Premolar, lower 8-15 

Second Molar, lower 20-36 Posterior I^emolar, upper 9-16 

Posterior Premolar, lower 9-lS 

Canine, uppw 9-16 

Second Molar, lower 10-17 

Second Molar, vpptx 10-17 

Third Molar, lower 18-30 

Third Molar, upper 17-30 

The pubic articulation shows important changes with age.* 
A valuable indication as to advancing age is furnished to us by the 
wear of the teeth.* In Whites this seldom commences before the thirty- 
fifth or is marked before the fiftieth year of age, and in many individuals 
of the more cultured classes it may remain slight up to old age; but 
among grain-eating, primitive peoples, such as the American Indians, 
wear may commence even before the adult life has been reached, be 
very marked at fifty, and reach an extreme grade after sixty-five. 
Partial wearing, due to pecuhar habita, has of course but little value 
in this connection. 

The oblitertOion of the cranial auturea has long been relied upon as a 
help in estimating the age of the subject, and ie useful when taken 
conjointly with other characters. Under normal conditions, i. e. in 
subjects who have not been affected by rickets or other generalized 
pathological procesBes, synostoeiB of the bones of the vault does not 
commence until well after adult life has been reached, and in some 
individuals some or all of the bones of the vault may remain free until 
advanced age. On the average, however, we may expect to find some 
traces of synostosis ventrally about the thirtieth, and dorsaUy about 
the fortieth year of life. In view of the difficulties of a proper endos- 
copic examination, the dorsal signs of obUteration are the only ones 
with which the anthropologist under ordinary circumstances needs to 
concern himself. The obhteration here may begin in the posterior 

» See Todd (T. Wingate), " Age changes in the Pubio 3oM,"Am.J.Ph]/».An- 
Ihrop., Ifl20, in. No. 3, 286. 

'See Broca (P.), BuU. Soe. iTAnihrop. Paris, 1879, 8. 3, II, 342; Instructions 
craniolog., etc, 1875, 132. 
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third of the sagittal Buture, or in the distfd portioQB (below the tem- 
poral creste) of the coronal — there are Bome racial as well aa individual 
differences in this respect. A complete obliteration of the coronal, 
sagittal, and lambdoid Butures under ordinary conditions is reached 
only in advanced ^e, after seventy, and in fact is seldom fully accom- 
plished even then. The temporal articulations, with the exception 
of that with the occipital, are the last to ossify. A complete Bynostofiis 
of all the articulations of the bones of the vault at any age would 
justify a suspicion of some abnormality. With ample experience, 
and taking the condition of the sutures and teeth together, we may 
correctly estimate the age of the adult subject to within, perhaps, ten 
years.' 

As eigne of advanced eenility, may be named a diminution in weight 
of the skull and bones, with more or less rarefaction of the bone struc- 
ture (particularly in the long bones of the lower limbB and the spine) ; 
extensive loss qf teeth and marked absorption of the alveolar processes ; 
and disseminated marginal exostoses of the lumbar and other verte- 
brae. This latter condition, althou^ usually looked upon as patho- 
logical, is BO common in senile skeletons of all races that it may well be 
regarded as a part of the process of skeletal senile involution, becom- 
ing only secondarily, or through itfi irregularities and complications, 
pathological. 

In addition to the above the vault of the skull may in advanced age 
occasionally show a more or less marked absorption of the bony tissue 
(diploe) of the parietals above the temporal ridges, with a consequent 
bilateral, antero-posterior depression. The lower jaw may in in- 
stances be reduced to a mere frail shell, with greatly widened angles; 
while the upper alveolar process may be completely absorbed and the 
loss involve even a part of the nasal floor. But these extreme mani- 

> See in this cotmection, Dwight (Thoe.), "Hie closure of the cramal auturee ae a 
sign <A age," Bott. Med. and Surg. J., 1890, 389. 

Frederic (J.), "Untersuchuiigen Q. d. normale ObliUration der Schftdeln&hte," 
Z.f. Morph. anSAnthrop., 1906, IX, 273; 1909, XII, 371. 

Parsomi (F. G.) and C. R. Box, "llie relation of the cranial Buturee to age," 
J. Anthnrp. Intt,, 1905, XXXV, 30. 

Fommerol, (J.), "Recherchee but la synostam dee os du cr&ae," BvU. Soe. Avihrop. 
Fana, 1869, S. 2, IV, 602; and Th^se, Paris. 

Bibbe (F. C), "Etude sur I'ordre d'oblit^ratdoD des sutures du orftne dans les 
races humainee," Thkte, Paiia, and Ree. d^Avihnyp., 18S5, 8. 2, VIII, 348. 

Welcker (H.), "Altersbestimmung der Schadel," Arch. }. ArOvirp., 1866, 1, 113. 

Zanolli (V.), "Studio aulla obhteraiione delle auture craoiche," AUi Soc. rwn. 
Anirop., 1908, XIV, 13. 
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festatioDB of Benile resorption are of little value as indices of the age of 
the individual ia years.^ 

Identifieatvm of Porta. — Given a series of crania, and perhaps other 
bones, for examination, we frequently find that some of the lower jaws 
have become detached from the skulls, and various bones separated 
from the skeletons to which they belong. We may further find 
individual crania, or even lu^r admixture, of a different type from 
that of the rest of the collection. Our object naturally will be to 
properly fit the stray parts, and segregate the heterogeneous Bpecimens. 
This once more demands considerable care and experience. 

The fitting of the lower jaw to its skull is fairly easy if we have to 
deal with only a few specimens; but in larger collections, and even in 
some individual cases where more or less warping of the lower jaw has 
taken place, the task may be quite difficult. The main guidance of the 
student will be the fit of the teeth, the fit of the condyles, the color and 
mottling of the specimens, and various conditions and peculiarities 
of the teeth. He will find a similar or compensatory wear of the teeth 
in the two jaws of the same individual; a correspondence of more or 
less extruded or miwom teeth (especially the third molar) in one jaw, 
to absence of opposite tooth in the other; a similar staining of or con- 
cretions about the teeth; etc. But there may be anomalies in one 
(especially the upper) jaw for the counterparts of which he would 
vainly look in the other. 

As to other parts of the skeleton, which may be touched upon in this 
place, we can only hope to establish whether or not a certain bone 

' Conault: Allen (Harrison), "On the eSecta of disease and eenilit; aa illiutnted 
in the bonee and teeth of mammala," Science, 1S97, V, 289-294. 

BrouBB^ (A.), "De I'involution e&ule," 8°, Paris, 1886. 

Fdr€ (C. H.), "But I'atiophie senile symm^trique des pariftaux," fiufl. iSoc. 
d'AtUhrop., Paris, 1876, S. 2, XI, 423. (cont'd next p.) 

Humphry (C. M.), "Senile hypertrophy and senile atrophy of the skull," /. 
Anal, and Pk]^., London, 1890, ZXIV, 598. 

Le Courtois, "Modifications morphologiques de la vollt« CTdnienne oeseuse 
Buivant I'ige et le type crtnien," BuU. Soe. (PAnihrop., Paris, 187 0, 8. 2, V, 607-620. 

Poui (Senile changes in the akuU). Diet. Bncyd. d. Se. Mid., XXll, 492. 

Sauvage (H.), "Note but I'^at senile du cr&ne," Bull. Soe. d^ArOhr^p., Paris, 
1870, S. 2, V, S76. Also sep., Paris, 1870, 132 pp. 

Smith (G. EUiot), "Hie causation of the si'nunetrical fhinning of parietal bones 
in ancient Egyptians," /. Anat. and PAynoI., London, 1907, XLI, 232. 

Thomas (O.), "Notes on a striking instance of cnnial variation due to age," 
Pne. Sd. Muting* ZolA. Soe., London, 1880, P. 1, 125 pp. 

Virchow (R.), "Ucber die InToIutionskrankhat (Malum senile) Atx idatten 
Knochen, namentliidi deb SchOdels," Oct. A\)h., 1866. 



yGoogIc 



ANTHBOPOlOiTET 101 

belongs to a skeleton in question by its fit with other bones in articula- 
tion, and by resemblancefl in color, size, shape, muscular insertions, 
processes, and peculiarities, with the corresponding bone of the oppo- 
site side of the body. With the exception of the atlas we are never in 
a position to absolutely identify a given stray bone, or even a whole 
skeleton, with a given skull. Occasionally we find it difficult to even 
pair or place individual bones; but special features and measurements 
help greatly in this direction. 

Recognition of di^nd racial types in a collection, demands especially 
careful procedure. The skull of a typical White, a typical Negro, a 
typical Eskimo, or a typical American Indian, may be readily and 
tehably identified, wherever found by the expert student; and in a 
smaller measure this is also true of some other parte of the skeleton. 
But when it comes to a recognition of crania or bones of mixed-bloods, 
or of closely related racial types, we face considerable uncertainties. 
The safest rule in all cases is for the observer to set aside from his 
series any skull or skeleton concerning the anthropological identity of 
which he is in serious doubt. He will bear in mind, of course, that 
among all peoples there exists in every feature a wide range of normal 
variation. 

Determination of Normality. — A normal skull (or a normal bone) 
is that which has not been modified in shape, size, or any other manner, 
mechanically or through disease. 

Mechanically a skull may be modified through injury, artificial 
or accidental deformation in life, or posthumous deformation. 

Deformations through injury are readily recognizable, and in general 
are of small importance to anthropology. But extensive injuries of 
the vault and especially of the face, or injuries followed by serious 
alterations in the bone, may spoil the specimen more or less for 
study. 

Artificial and accidental deformations in life have been dealt with 
previously (pp. 47-8), and the observations made in that connection 
apply essentially also to the skull. The best way to appreciate lesser 
grades of deformations is to pass the hand snuj^y over the top of the 
skull from before backwards; the practiced sense of touch is even 
more reliable in these cases than the sense of sight, and will be of much 
assistance. 

Posthumous deformations are fortunately not frequent, but must 
nevertheless be reckoned with, and that above all in imperfect skulls 
and with the lower jaw. The d^ree of such deformation, with or 
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even without fracture, is Bometimea remarkable. As a result the 
vault of a skull may assume extreme stencMiolicliocephalic or plagio- 
cephalic appearance, and the arch of the lower jaw be considerably 
compressed — couditions which could easily deceive the inexperienced.' 
Posthumous deformations of the long bones may simulate curvatures; 
in other parts they are immaterial. 

Deformations caused by disease* are most commonly those of rickets, 
or hydrocephalus. Microcephaly, tUcromegaly, diffuse osteoporoais, 
and leontiasia ossea, each represent or may produce marked alterations 
in the shape, size, weight, and individual features of the skull. But 
tecognition of these conditions when well developed offers no difficulties. 
The bones of the skeleton may be altered through dwarfism, cretinism, 
giantism, acromegaly, syphilis, inflammations, tumors, osteomalacia, 
tuberculosis, and above all, as already mentioned, by rachitw. 

Measubbhentb of the Skitll 

As for measurements on the living, so for those on the skull, the 
observer needs a well-l^hted place and one where he will be least 
disturbed. He will need ample table space, which, however, may in 
part be improvised with boards. He should have at hand a camera, a 

> See Tareneti^ (A. J.), Poetmortem altentioiiB and danuige of dcuUs (in Rusnao) 
Ptoc. Anlhrop. Sect. MUit.-Med. Acad. St. Petenb., 18fiS, 1, 19. 

*SeeBMkiiiaii(0.), "UeberdieSc^thocephalie," Ana(.ff^,H. 112, Wiesbaden, 
1908, 219-370 (with extencdve bibliognph7). — "Ud>er Bathro- und Clinoo^halie," 
PM., H. 140, 1912, 496-671 (BibL). 

BogtBtn (J. N.), "De Schedel met ingednikte Basis," Laden, ISM, 44 pp. 

Bioca (P.), "Instructions cnuiiologiques, etc.," Paris, 1875. 

Davis (J. B.), "On aynoetotic crania among aboriginal races of man," tfatmirk. 
Verhandl. d. Wet. t. HaarUm, 1865, XXU, 69 pp. 

Fraasetto (F.), "Appunti suUa scafocefalia patologica," Atii Soc. Bom. di Antr^., 
1906, XI, 18 pp. — "Appunti sulla ttigonocefalia," Ibid., 7 pp. — "Appunti sulla 
'ozicephalia,' " Atti Cong. Natw. Ilal., 1907, 8 pp. 

Grawiti (P.), "Beitrag lui Lehre von der basQaren Impression dee Sch&dds," 
Arch./, patitot. Anat., LXXX, 449-474. 

HuBchke (£.), "VA^ CraniosclerosiB totalis riiachitica und verdickte SchSdel 
Obeifuuipt," 4', Jena, 1858. 

Knox (R.), "The cranium," Contr. to Anat. and Phytiol., repr. fr. London Med. 
Gai., 1842-3, n, 6-0. 

Manouviier (L.), "£tude craniom^trique sur la plagioc^balie," BiJl. Soc. 
d'Anthvp. Paris, 1883, VI, 528-653. — , and E. Chantie, "U doUchootphalie 
anomale, etc.," BvU. Soe. tPAntfirop. Lj/on, 1886 (lepr, 14 pp.). 

Pommerol (F.), "Becherchea sur la synostose dee oe du crAne, considirte an point 
de vue normal et pathologique ches lee diffirents races humainee." Thtee, Paris, 
1869, 116 pp. 

Viicbow (R.), Oeeam. Abh., 1856. 
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stereograph or some other form of large drawing apparatus, and a 
mounted prism ("camera lucida"). He will need a suitable stuffed 
leather or canvas ring as skull support. And, as in work on the living, 
he will need properly prepared blanks (fig. 18, p. 119). 

The specimens to be examined are separated first according to kind, 
then according to sex, and are then arranged by numbers. All of 
this facilitate work. 

The blanks should be based on the same general principles as those 
for measurements and obeervations on the living (see p. 63 et seq.). 
Separate blanks are required for the skulls and for each kind of bone. 
To save work these blanks may be printed; or they may be prepared on 
good sized sheets marked in squares large enough to readily accom- 
modate the records either in figures or in abbreviations. Sample 
blanks are given on the following page. 

SeUction of Meaata-emetUe. — The same general rules that apply in 
this respect to the living (p. 61) apply also to the skull and rest of the 
skeleton and need not be repeated here. The skeletal collections, how- 
ever, are for the most part fully and continuously at our disposal, so 
that they may be used again and ^ain, serving for a aeries of studies 
besides that the object of which was a general description. The 
student may thus in cases require but a single measurement, or a 
special observation on a single feature of a skull or a bone, and he will 
prepare his scheme to suit the occasion. 

When the object is a general description of a series of crania (or 
skeletons), the observer will naturally endeavor to show first those 
features which are of the greatest importance from the standpoint of 
race or group; and these are usually the size, shape, and peculiarities 
of the specimen as a whole, and in its main parts. In the case of the 
skull, he will therefore measure the principal dimensions of the vault, 
with its capacity; the main dimensions of the face, lower jaw, palate 
and teeth; and take notes on the form of the vault, face, nose and 
orbits. He will add such visual observations as may complete in all 
essential points the picture of the specimen which he wishes to transmit 
so that this may be properly conveyed to his fellow workers and used 
in comparison. The concrete object of the work, as here touched upon, 
should not be fot^tten in the maze of details. A list of measurements 
and observations used for these purposes by the author, is here given: 

InttrumetUs. — Craniometry, as well as osteometry, has a series of 
its own instruments. The small sliding compass (c. glissiire), the 
regular spreading calipers (c. d'^paisseur), and the anthropometric 
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tape, are the same as for measurements on the living; but in addition 
the student will need an outfit for measuring the skull capacity; one 
for drawing; a Broca's mandibular goniometer; a transparent goniom- 
eter; and instruments for special purpose, such as the occipital goniom- 
eter, small sharp pointed calipers, an endocompass, curved brass 
probe, etc. For measurements on other bones of the skeleton he will 
need, in addition, the standard osteometric board with a block, a 
pelviphore, and apparatus for measuring the torsion of the humerus. 
With a few exceptions, these appliances are described and illustrated 
in Broca's "Instructions Craniologiques et Cranlom^triques " (Paris, 
1875); in Topinard's "^6meutB d'Anthropologie G^^rale" (Paris, 
1885); in Martin's "Lehrbuch der Anthropologie " (Jena, 1914); 
and in Mathieu's, Collin's, and Hermann's Catalogues of anthropo- 
metric instruments. As far as additional description or remarks may 
be called for, they will be made most suitably in connection with the 
individual measurements. 

LavdmaTks. — Before proceeding, to the description of methods, it 
will be useful to give a list of the landmarks on the skull and their 
definitions. We may here conveniently draw on Topinard's and 
Martin's textbooks and on Cunningham's and other modem Anato- 
mies, which include lists of this nature; but it may be of some advan- 
tage to give the terms in alphabetical order, and in a few instances 
to supplement the definitions. 

AlveoUa- Pdnt (or Proetkion). — The term "alveolar point" has a long 
priority of usage and no valid reaspn is apparent why it should be 
changed. It is the lowest poipt of the upper idveolar arch, be- 
tween the median incisors. Broca defined it as the lower ex- 
tremity of the intermaxillary suture, but occasionally the bone 
on one side or the other projects slightly beyond the sutiue, so 
that the above definition is preferable. 
Aaterion. — The point of meeting of the temporo-parietal, temporo- 

occipital and lambdoid sutures. 
Banon. — The middle of the anterior margin of the foramen magnum. 
Bregma. — The point of junction of the coronal and s^ttal sutures. 
Dacryon. — The point of junction of the lachrymo-maxillary, fronto- 

maxillaiy and fronto-lachrymal Huturea. 
GlabeUa. — ^A point midway between the two supraorbital ridgee. 
Oonion. — Point of the an^e formed by the ascending branch with the 

body of the lower jaw. 
Gnaffaon. — See Menton. 
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Inion. — The most prominent point of the external occipital protu- 
berance. (Now of secondary importance. In some apecimens 
the protuberance may be alMWnt; rarely it may be double with 
a depression between; and in instances it may be wholly re- 
placed by a depression.) 

Lambda. — Thp meeting point of the sagitt^ and lambdoid sutures. 
(Often displaced by Wormian or other intercalated bones.) 

Marimum Ocd^jntal Point. — The point on the squamous part of the 
occipital most distant from the glabella. 

Menlon ("Point menjtonnifere," "Gnathion"). — The lowest point in 
the middle of the bony chin. 

Nasion. — The median point of the naso-frontal suture. 

Obelion. — A point on the sagittal suture on a line with the parietal 
foramina. (When both foramina are absent, the point may be 
estimated by comparison with other ekulls.) 

Ophryon. — ^The central point of the amalleet transverse diameter of 
the forehead, measured from on temporal line to the other. 
(Obsolete.) 

Opiathion. — The middle of the posterior margin of the foramen mag- 
num. 

Pogonion. — ^The most prominent point of the bony chin. 

Pterion. — The spheno-parieta) (or fronto-temporal, when that form 
exists) articulation. 

Svbnasal PoirUa. — The lowest point, on each side, on the lower border 
of the nasal aperture, i. e., the lowest points anteriorly of the two 
nasal fossae. (If simian gutters are present, the subnaaal points 
may be located on the lines limiting anteriorly the floor of the 
nasal cavity, or their location may be impossible.) 

Stephanion. — The point where the coronal suture crosses the temporal 
line. (Obsolete.) 

Vertex. — The siunrait of the cranial vault. 

Mbtbods. 
As with measurements on the livii^, bo with the skull and 
the rest of the skeleton, our foremost and most binding authority 
are the International Agreements (q. v., p. 50 et seq.). But as in 
that case so here the directions may in places be amplified so as to aid 
the student and prevent misconceptions. More or less obsolete 
measurements, on the other hand, may well be excluded, for the object 
of this treatise is to deal with the essential parts, rather than with the 
entire laige field, of anthropometry. 
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Maximum length: The maximum glabello-occipital diameter of the 
vault. InBtrument: c.e.,^ any pattern. 

Method: As specified by Internationa! Agreements (p. 14) and on the 
living (p. 68). 

Maximum breadth: The greatest transverse diameter of the vault 
above the mastoids and roots of zygomae. Instrument: c. e. 

Method: As specified by I. A. (p. 14) and on living (p. 69). 

Basion^egma height, — e. e. 

Mdhod: Place left forefii^r in foramen magnum, press ball of filler 
lightly against anterior border of the foramen, apply one point of 
compass bo that it rests on the lowermost point of the border in the 
middle and against the finger, apply other point to bregma, and read 
measurement. Or, apply point of right branch of compass to bregma 
and bring point of left branch to basion. 

Remark. — The maximum he^t of the vault is less desirable than 
the basio-bregmatic, because used by fewer observers, and on account 
of the not infrequent thickening and ridging of the bone in the sf^ttal 
region. 

ThitimetB: Thickness of left parietal, 1 cm. above and along the 
squamous suture. — c. e. 

Method: Introduce one branch of compass into the cranial cavity, 
apply to anterior part of the lower portion of the parietal approximately 
1 cm. above the squamous suture, bring other branch in contact with 
the bone externally, and pass backwards at about the same distance 
from the sutures, watching the scale of the instrument. Record 
observed minimum aod maximum. These give a mean which is 
useful for comparison, and which must be taken account of in estimates 
of skull capacity from external dimensions. 

Minimum frontal diameter. — c. e, or c. g. Landmarks and method 
as given by the I. A. (p. 16). 

Capacity. — This measurement, corresponding closely to the volume 
of the brain, is one of considerable importance, and as it is also beset 
with difficulties it demands special attention. 

An ideal method of obtaining the capacity would be by some liquid, 
water or mercury, which could be easily and directly measured; 
but attempts at such a procedure have met thus far with unsurmounted 
difBculties due to the porosity of the bones, the numerous canals and 
foramina, and the sharp processes on the inside of the skull. 

1 Gompaa d'^psiBBeur. 



yGoogIc 



108 aleS bbi>li£k& 

The various older methods of measuring cranial capacity may be 
segregated into five groups, namely: 

1. The 'skull is made impermeable and after that filled with some 
liquid, preferably water, which is then weighed or measured; or the 
water is forced into a thin rubber bag until it fills with this the entire 
skull cavity, after which the liquid is measured. These methods, 
employed by Broca, Schmidt, Matthews, etc., yield good results, but 
are too complicated or tedious for ordinary use. 

2. The skull is filled with sand or other substances, and this is 
weighed, the result giving a basis for calculating the capacity. This 
method, used especially by some American anthropologists of the 
last century, was not sufficiently accurate, and soon became obs<dete. 

3. The skull is filled with small, rounded seeds, beads, shot or other 
substances, and the contents are then measured (Tiedemann, Busk, 
Flower, etc.)- The filling or the measuring (or both) is aided by cer- 
tain manipulations (tUting, tapping, etc.), but, except the measuring 
vessels, no implements are required. The method in its numerous 
modifications is comparatively eiasy and has other advantMes, but 
the results are mostly not as accurate as desirable. 

4. The method invented and r^ulated by and named after Broca. 
In this procedure the skull is packed with shot, which is then measured; 
but both the filling and meaiauring are aided by certain implements, 
and every step of the procedure follows definite rules. Among the 
implements used appears a funnel of certain dimensions, which con- 
trols the flow of the shot. The method gives steady results, but can 
not be used with frail skulls, and the capacity obt^ed is always latter 
than actual, the proportion growing with the size of the skull. 

fi. Welcker's method.' In this procedure, which is the outgrowth 
of the majority of those mentioned, but more directly of that of Broca, 
the most important part is delegated to the funnel, which, by its size, 
controls the measuring of the contents of the skull. Ilie mode of 
filling the skull, so loi^ as efficient and uniform, is immaterial; all that 
is required is that each worker should, with the aid of a standard skull, 
find the exact size of the funnel necessary to give him, in measuring, 
the correct result with bis particular method and substance used for 
the filling of the skull. Any rounded seed or substance can be em- 

> An^S. Anthrop., Bd. XVI, S. 1 et eeq. E. Schmidt, "Anthiopologiache Metho- 
den," pp. 217-210. A modificaUoa c^ the instiuments with a form of a fuimd 
Btoi^ter has been piapoaed independently irf the author by E. Lttndau, /nlern. 
CwOnOA. }. Anthrop., etc, 1903, 1, pp. 3-7. 
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pitted for the fillii^, as it is possible to completely fill the cranial cavity 
witiiout usiog the process of jammiQg, such as that used by Broca; 
this allows the most frafple skull to be measured without any injury. 
Wdcker advocated a funnel la^^ enough to receive all the contents of 
the skull. The contents of the properly filled skull are emptied into a 
separate vessel and then "with one movement is versed into the funnel," 
which is open (not provided with any stopper) and held in position 
vertically and centrally above the graduated receiving vessel. Each 
new series of measurements is controlled by the standard skull. 

The author's method, in use since 1901,' is a modification of Welck- 
er's. It is based on the observations, that: (a) The same substance 
poured through the same funnel with the same rapidity will always 
give the same, but with different rapidity will give differing, measures; 
(b) each different substance that can be utilized for the measurement 
of cranial capacity, flowing through a definite size of funnel and with 
regulated rapidity, will give different results from those given by any 
other substance flowii^ through the same funnel and with equally 
regulated rapidity, (c) Given the same regulation of rapidity of the 
flow, there can be obtained, through the proper selection of funnels 
of different diameter, any measurement, raiding between the minimum 
and maximum of a substance of medium weight and size, by all the 
solid substances employable for filling the cranial cavity. 

Efficient r^nlation of the flow of the substance used was obtained 
by adding to the funnel a movable stopper. By doing this, it becomes 
immaterial as to with what rapidity, or in what manner, the funnel 
is filled before opening the stopper. This removes at once all source 
of error connected with the emptying of the cranial contents, and 
^ows us to dispense with the extra vessel used in measuring the cranial 
contents in Weloker's procedure. With the funnel closed, the cranitd 
contents are poured into it entirely at the convenience of the measurer. 

The apparatus used is shown in Fig. 17. The mode of filling the 
skull is that used by Flower. To measure the contents, they are 
emptied directly, in any way desired, into a combination of a zinc vessel 
(higher than, but otherwise similar to, the standard Broca's double 
liter) and a removable funnel of 45" dip, with 15 mm. high vertical 
section, which, for my piu^xMe (ueing old, dry mustard seed) is 20 mm. 
in diameter. Immediately below the funnel is a movable disk which 
acts as its stopper. The disk is attached to a rod which rises along the 
side of the vessel and above its border, and ends in a lever; by using 

> Dcoeribed in Seimee, 1903, 1011-14. 
Published ori^nally in Sdmee, 1903, 1011. 
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this lever the disk closes or opens the funnel. A Dumber of extra fun- 
nels, of the same dip but of different sizes, are provided, from which to 
choose if another substance than mustard seed is used for the filling. 
The vessel with the cranial contents is placed on the top of a 2,00Oh;.c. 
graduated glass tube (such as used by Raiike) , which is fixed in a vertical 
position. The zinc vessel is provided with a groove in its bottom which 



FiQ. 17. EnUiika'B apparatua for measuring cnmial capacity. 

exactly fits the border of the glass, the opening of the funnel being 
central. Then the lever is rapidly pushed to either side, opening the 
funnel at once and completely, and the flow left to itself; the level 
which the seed reaches (determined simply by the eye or, preferably, 
the careful aid, without any shocks or pressure, of a niveau finder, such 
as comes with Ranke'a tube) is the skull capacity. The measuring 
part of the capacity determination is thus reduced to a mechanical 
procedure, which not only makes it easy, but eliminates from it practi- 
cally all source of error due to personal equation. What the student 
needs to learn is some method by which a complete and uniform filUi^ 
of the skull can be effected, and then, working with the aid of standard 
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skulls, choose the proper funnel; the rest is controlled. The results, 
always with the condition that the proper use is made of the standard 
skulls, are as uniform and aa near the reaUty as can be reasonably 
hoped for.^ 

Face 
Metdon-nanon heif/ht {or "nanorMnerUon diameter"). — C. «., or c. g. 

The distance from menton to nssion, with the lower jaw in place and 
the teeth in apposition. Note condition of teeth, especially as to 
wear.* 

Alveolar point — nanon height (or "naoo-alveoUa- diameter"). — C. g., 
ore. e. 

Landmarks. — See I. A. (p. 16). 
M(Kcimum bwygomatie diameter. — C. e., or c. g. 

Landmarks, etc. — See I. A. (p. 16). 

Basb 

Basio-abieolar diamder. — C. e. or c. g. 

Distance between basion and the alveolar point. 
Baeumr^vbnaaal point diameter. — C. e. 

Distance between basion and the left subnasal point. 

The triangle baaion-alveolar point — subnasal point-basion gives the 
measure of alveolar prognathism, which it is useful to show separately 
from the facial pn^athism. 
Banon^naeion. — C. e. 

Distance between basion and nasion. The angle between the 
basion-alveolar point line and that from the alveolar point to nasion, 
gives the facial angle, which is the expression of the combined alveolar 
and facial prognathism. 

NOSB 

Naatd height. — C. g. 

Landmarks: As given by I. A. (p. 16)- 

Method: Measure to base of spine, or separately to each subnasal 
point and record the mean. 
Nasal hreadlh.^^.g. 

Landmarks and Method: As given by I. A. (p. 17). 

■ The apparatus is not made for the mai^et, but it should not be difficult for any 
tme t« have it coustructed b? following the given directions. 

* Hie question BB to wfaetiier to allow for the wear of the teeth, when this is present, 
or not, has not aa yet been decided. Until a definite international rule is Established, 
it seons best to reooid both the actual measuretnent, and an estimate d what the 
latt«r would be with teeth in normal condition. 
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OsBrra 

OrbUal bTeadih.—C. g. 

Landmarks and Method: Ab given by I. A. (p. 17). 
Orbital height.— C. g. 

Landmca-ks and Mdhod: As given by I. A. (p. 17). 

Upfbb Alveolas Pbocssb (" Paiatb ") 
Breadth.— C. g. 
Length. — C. g. 
landmarks and Methods: Follow I. A. (pp. 17, 18). 

LcwxB Jaw 

Bigoniae breadth. — C. g. 

The diameter between the most distal pointe on the external Burface 
of the angles of the jaw. 

Method: Use stub branches of the compass. Apply instrument so 
that the rod resta on each side against the ramus ascendens, while 
the branches are brought to the most prominent points about the 
angles of the jaw. 

ArtgU of lower jaw. — Broea'a mandibular goniometer. 
Method:aeeI.A.{p.2l). 

Note: The ai^le differs in general on the two sides of the jaw. The 
logical procedure is to measure the angle on both sides and record 
the mean. 
Height of eymphym. — C. g. 
Height of the body of the lower jaw. — C. g- 
Mtaimum thickTiesa of the body of the lower jaw. — C, g. 
Landmarks and Method: As giveu by the I. A. (p. 20). 
Note: To obtain the thiclcneas, measure same on both sides and 
record the mean (if marked difference is found, individual measure- 
mentiB may also be given) . The instrument should be held so that 
the midline of the teeth (antero-poeteriorly) corresponds to the 
midpoint of the rod of the compass between the two branches. 

MlSCELLANBOnS 

Maximum Circumference, — A, t. 
Landmm-ka and Method: As given by the I. A. (p. 19). 
Sagittal arc. — A. t. 
Landmarks and Method: As given by the I. A. (p. 18). 
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Note: If Bubdivisions of the arc are to be recorded, include only those 
BpecimeoB in which there are do intercalated bones at bregma or 
lambda. 

VISUAL OBSERVATIONS 

As in the case of measurements, so in that of visual observations, 
only those will be included in the scheme presented here which are of 
more than casual importance, and which are needed if the observer 
is to transmit, or the student receive, a well-rounded impression of the 
specimen or series examined. On special occasions other observations 
may become of importance and may then be included in the general 
scheme, or be carried out separately. 

A well organized system of observations renders work easier, more 
rapid, and more accurate. The main care to be exercised by the stu- 
dent in this comiection is that his standards correspond as closely as 
possible to those generally accepted or understood; and l& tlie report on 
his work he should invariably include brief but clear explanatory 
statements as to his use of terms and standards. In recording, i^ 
unneceesary details should be avoided. Observation blanks are given 
below. 

The subsequent notes will be of assistance in recording the visual 

observations. They are given in the same order as followed in the 

blanks. In recording, for "average," "medium," "ordinary," 

"normal," use always the aign-|-; for other characters use abbrevia- 

. tions. Eare features deserve separate and comprehensive description. 

Notes 

PtUhological: Under this term are included injuries, signs of disease, 
and patholi^cal exostoses, but no morphological abnormalities. 

Vaui/t: Form from <U>ot>e (Norma superior) — Main types: Ovoid, 
pentagonal, elliptical— short, medium or long; rottmd. 

Supraorbital ridges: Traces, slight, moderate; medium (+, feminine, 
masculine); pronotmced; excessive; neanderthaloid arch. 
Ma^oidt: Small, moderate or submedium, medium {+), large, 



Forehead: High, medium {+), or. low; vertical, slightly, moderately 
or markedly sloping; eminences reduced to one central, or unduly 
bulging; assymetiy (slight or marked); overhanging (hydrocephalus). 
Metopic suture; metopic ridge. 
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SAMPLE BLANKS: 



alb3 hbdliSea 
CoAinA— Obskbtatiomb 



•bo** (Norm* orblul MMMKk I 



Ckahia — Obsibtationb (contintMd) 






Crania — Obubvationb dumtinved) 



Crania — Obobrtations (eonUnve^ 
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Sagittal reffton; Under normal conditions, from side to side, oval, 
moderately or markedly elevated (keeled). 

Temptn-o^pariettd region: Parietal eminences may be indistinct, 
medium, or prominent; temporal region may be flat, medium, or 
bulging. 

Ocapvt: Assymetry? Flattening? If mideformed : convex, modern 
ately protruding, markedly protruding. 

External occipital protuberance: absent, moderate, pronoimced, 
double; iniac fossa. 

Temporal ereata: State nearest approach to sagittal suture; and 
whether or not extending over the lambdoid suture on to the occipital. 

Occipiiai crests: Absent, alight, moderate, well developed, pronounced. 

Siiiwes: Serration — ^none, slight, medium, complex (terms based 
on conditions in average skulls of Whites). Student may also refer to 
given standards (Broca, Martin), but above terms when used with 
proper care are quite sufficient. Synostoris: State briefly location, 
and percentage of suture involved. AnotnaHes: Abnonnal sutures — 
give location and extent. Intercalated bonee — state briefly location, 
nature, number; in more important cases give separately size and other 
particular. 

Plerions: Give type (H, K, X, I); breadth, if speclEtt; note epipterio 
bones; watch for possible anomalous sutures in wing of sphenoid. 

Facb: Prognathism, facial and alveolar — ^none, dight, mediimi (+), 
above medium, pronounced. 

Orbits: Borders sharp or dull; note important anomalies. 

Suborbital foaaae: Sli^t convexity instead; or, concavity slight, 
medium (+), pronounced. 

Malars: Size — submedium, medium (+), large; protrusion — slight, 
Bubmedium, medium (+), marked. Watch for partial and complete 
malar sutures. 

Zygoma: Strength; Slender, moderate, strong, massive. 

Nose: Nasal bones — narrow, medium (+), broad; anomalies. 

Nasal spine: Absent (may even be groove instead), diminutive, 
medium (+), pronotmced; when small may be bifid. 

Lower borders of nasal aperatwe: Sharp, dull; simian gutters — 
moderate or pronounced; suhnasal fossae — small, moderate, large. 
Assymetry. 

Palate: Form — elliptic, ovoid, U-shaped, rotund, horseshoe-shaped. 
Shallow or high. Torus. Marked remnants of or complete inter- 
maxillary sutures. 
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Basb: Foramen lacentm mediwn: Of evolutionaiy and developmental 
importatice.' May be Bmall, submedium, medium, or spacious. 

Depression of Petrous Parts: Of evolutionaiy and developmental 
importance.* The depression is in relation to the inferior surface of 
the basilar process. The petrous portions may be slightly above the 
level of the process, or present a slight, medlimi (+), or pronounced 
depression below the plane of the basilar process (as viewed with the 
base facing the observer). 

Styloids: Absent, diminutive, small, medium (+), excessive. 

Special; The base offers numerous anomalies, such as pterygo-spi- 
nous foramina, defects in the floor of the auditory meatus, basilar fossa, 
pharyngeal canal, great inequalities of the jugular canala, various 
anomalies about the foramen magnum — basilar spine, third condyle, 
pre-condylar processes, rudimentary atlas, accessory articular facets, 
paroccipital (paramastoid) processes, etc. In view of the multi- 
plicity of these features it is best to make a special examination for 
those the observer may wish to report upon. 

LowBB Jaw: CAin — pointed, rounded, square; receding, vertical, 
alight, medium or marked protrusion. Peculiarities: Report extra- 
ordinary features of importance. 

Tbetb; Dentition: In children and adolescents note all teeth erupting 
or erupted. Teeth of first and second dentition must be carefully dis- 
tinguished. Wear: Kone, slight, moderate, ma^ed, excessive. Decay: 
Note number of teeth lost through or affected by decay. Special and 
Anomalies: Ventral surface of upper incisors may be marked by shovel- 
shaped concavity with pronounced rim, which is characteristic of the 
American Indian, occurs occasionally in other yellow-brown people, 
but is rare or lees frequent in other races. In line of dental irregulari- 
ties and anomaUes note crowding, impactions, congenital defects of 
eruption, supernumerary teeth, and abnormalities of individual teeth. 
A study of the cusps, as well as that of the form and size of the teetb, is 
best carried out separately. 

■See HrdaSka tA.), "CerUin Sadal Ctutfacteristjca of Oie Base of the Skull," 
Saimoe, 1901, XOl, 300; aba Proe. At»oc. Avier. AruOomittt, 15th B«Mioa, Amer. J. 
Anat., 1901-2, 1, 60S-0. 
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OSTEOMETRY 



Anthropometry of the Bkelet&l parte (outside of the skull) is a 
fertile and fascinating field in which much aa yet remains to be exploited 
and even explored. It ia, moreover, a la^e field, which few workers 
may hope to cover in its entirety. Every bone of the body presents 
sexual, racial and individual variations, many of which remain to be 
thoroughly studied; and some of these features, according to indica- 
tions, possess a very considerable phyl<^enetic and racial importance. 

Investigations on the skeleton are for the most part of a more 
recent date than those on the skull or those on the living, and have 
been largely the work of anatomists. Descriptive observations, 
such as those on the sexual characteristics of the pelvis, or those on 
the perforated humerus, pilasteric femur, platycnaemic tibia, etc., 
preceded and accompanied measurements. The first serious attempts 
at osteometry were made essentially in France, and the first system of 
measurements was developed by Broca and his pupils in Paris.* 

Since the early seventies a whole series of valuable contributions 
to the subject of bone study and osteometry have been made,* and 

1 See Broca (P.) — Sur les proportions relativee du bru, de I'avtuit bras et de U 
clavicute ches les N^ns et lee Europfens. BuS. 800. tFAnthrop. Paris, 1862, III, 
163-172; itod., 1867, 2 8^., 11, 641-653. Hamy (T.)— Recherchee sur lee propor- 
tions du bns et d'avant^ms aux diffeients Agee de la vie. Ree. d'Anthrop. Faria, 
1872, 79. ToiHnard (p.)—£UtiienU tPAnihropciogit gMraie, S", Paiio, 1886. 

• Bello J Rodiigues (B.)— Le i€tn\a et le tibia. ThUe, Paris, 1909. BumODer 
(J.)— Das mmachliche Femur. Pha. Dim., MOnchen, 1899. Bertaux (T. A.)— 
Lliuiuerus et le Kmur connd^ris dans les esp^ces, dans les races humains, selon le 
sexe et selon Tftge. Thite, lille, 1891. Fischer (£.)— Die Variationen an Radius 
undtHnadeaMenschen. Z./. iforpA. itilntArop., 1006,IX, 147. Lefamann-Nitscha 
(R.) — VfSoei die langen EJiochen der sOdbayerischen R^engrftberberAlkerung. 
PMI. Diat., Mflncben; and Beitr. t. AttUuvp., A Urgeteh. Baj/ertu, liS94, XI, H. 
3 & 4. livon (M.)— De I'omoplate. Thhae Mid., Paris, 1879. HrdliEka (AleS)— 
Fhyncal Anthn)p<dogy of the Lenape or Ddawares, and of the eastmn Indians in 
OeneiaL Bull. 62, Bur. Am. Ethnol., Wash., 1916. Pfitsnet (W.)— Batrftge lur 
KenntnisB des menschUchen ExtoemitAtenMkdetes. ilorphol. Arb., 1892, I, 616; 
1893, II, 93. Bollet <E.) — La menouratioD dea os kmgs dea manbres. Tl^tt mid.. 
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much work in this line, particularly in the United States, is as yet un- 
published. The repeated discoveries of skeletal remains of early 
man have in particular stimulated research in this direction. Not- 
withstanding all this, however, we are still far from a satisfactory 
grasp of the evidence which the bones embody. The reasons are, 
in the first place, that the gathering of skeletal material has always 
lagged behind that of the skulls, so that even today most anthropolc^- 
cal collections are relatively poor in that respect, which hinders com- 
prehensive and conclusive investigations. Besides this, the bones of 
the skeleton present many features and correlations the study of which 
demands large series of specimens, and in many cases also the presence 
of all the important constituents of the skeleton or the bones of the 
two sides of the body, conditions which are realizable with difficulty 
even among the Whites, not to speak of other peoples. The field will 
long remain, therefore, one of a very considerable importance, and no 
pains should be spared to develop the technique of osteologica) in- 
vestigation. 

The scheme here presented rests on the same principles as those 
presented before for anthropometry and craniometry. It utilizes 
the most useful procedures of other scholars, supplements these 
where extensive individual experience warrants, leaves aside every- 
thing superfluous or of value only in special studies, and aims at the 
utmost simplicity. 

INSTBCUIINTS 

The matter of osteometric instruments has already to some extent 
been dealt with in the section on Craniometry (Vol. II, 1919, p. 50), 
The essentials are few. They are the Broca's osteometric board (pi. 
1), the small compos gUssiere and for a few measurements also the large 
sliding compass; but other instruments may be needed for special 
investigations. 

Lyon, 1889; Intern. MtmaUehr.f. Anal. A Pt^tiot., 1889, Vl, 345, Soul&nie (M.)— 
RectieTcheiBurlradimenBioiudeaMetleeproportioiUBqueletiqueBderiioiiime. Buil. 
Soe. d'Atiihrop. Poria, 18W, Bit. 4, X, 32S. Turner (Sir Wm.)— Report on the human 
cTaniA and other bonee of the skeletons collected during the voyage of H. M. S. 
Challenger, 1873-6: II— The bonea of the skeleton. ChaOenger BeporU, Zool., 
1886, R. XLVII. Temeau (R.)— Le baamn dana lee seices et d&ns les racee. Thhte 
M(d., Paris, 1875. Volkov (Th.) — Variations squelettiquea du pied chee lea primatea 
et dans les racee humainea. Bvll. Soe. ^Anthrop. Paris, 1903, S«t. 6, IV, 622; 1904, 
V, 1, 201. Wald^er (W.)— Das Becken. Bonn, 1899. Wetiel (G.)— Volumea 
und Gewicht des Enochena als MasaBtab fOr den phylogenetiochen Entwicklungagrad. 
AtAJ. BtUw. d. OrganitTnen. 1910, XXX, 507--«37. 
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The osteometric board is too well known to need special deseription; 
but for the original accessory square tlie writer uses a block of light 
wood (see fig. 18), which offers certain advantages. The block is 9.S 
cm. high and 4.5 cm. thick, while its lei^h equals the breadth of the 
board. 

For description of instruments used on special occasions the student 
should consult the original sources.' 



I^e matter of blanks in osteometry presents some difficulties on 
account of the many distinct bones each of which requires its own 
blank. An outline of a blank such as used for general purposes by 
the writer will be given separately with each bone. Such blanks may 
be made by the student himself, and their scope may be enlarged as 
demanded by the needs of the occasion. As they are they represent 
what invariably we should know of each of the bones. 

OBSXBTATIONS: TTTICAL BDNB VAIUAIITS IN FOBU 

Before proceeding to the measuremente, attention should be given 
to the important subject of bone variations in fdiape. 

Each of the long bones, and also the scapulffi, first rib, etc., present 
a variety of forms which are reducible to definite types, and Uie fre- 
quency of these types differs from race to race. In the remainder of 
the skeletal parts similar variations occur, but thsy are less classifiable. 
TTie whole subject is of very considerable anthropolc^cal and phylo- 
as well as ontogenetic importance. 

In the long bones the part that varies most in form is the shaft,** 
in the scapula it is in the contour of the bone. Bones of less conse- 
quence will be considered on other occasions. 

> Besidefl the Memoira of Brooa and the textbooks of Topinaid and Martin, aee: 
EmmODB (A. B.) — A study in the variations of the female pelvis. Bwrnttriea, 1913, 
IX, 34-«7. Garaon (G.)— Pelvimetry. /. Anat. A PhytUA., 1882, XVI, lOfl-184. 
I^aosetto (F.) — Lenoni di anthropologia, 1911-1913. Hepburn (D.) — ^A new osteo- 
metrio board. J. AtkU. A Pkj/nol., 1899, XXXIV, 111. Matthews (W.)— An 
^tparatusfor determimng the sjigle of torsion of the humerus. J. Anat. & PI^^L, 
1887, XXI, 536-8. Russell (F.)— A new instrument for measuring tcnnon. ^m. 
Nat., 1901, XXV, 299. 

• For original repcNrts on this subject see HrdliJSka (AleA) — Study of the normal 
tilua. Am. AnOavp. 1898, XI, 307-312; Proe. An. Am. Anat., W Smb., Wash. 1S99, 
61-69.— A further contribution to the study of the tilua, relative to ite shapee. Proe. 
An. Am. Anat., XU & XHI Sea. Wash. 1900, 12-13.— T^ical forma of shaft of 
long bones. Proe. Ats. Am. Anat., XIV Seee., Wash. 1901, 55-60. Also BuU. 62, 
Bur. Am. Ethntd., Wash. 1916. Consult also: Manouviier (L.) — 1« [datyenfimie 
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Long Bones: The fonn of the shaft of the long bones ia best differenti- 
Bted at or near the middle of the bones, in adult individuals. 

Variation in these shapes is greatest in the Whites. There are 
considerable racial and otiier group differences in the relative fre- 
quency of the different types of the shaft of the various bones; no one 
type, however, occurs exdusiTely or is completely absent in any of 
tixe human groups now existing. Some of the shapes are common to 
the anthropoid apes, and others occur far back in the animal kingdom. 

The bones of the lower extremity show more numerous and better 
defined differentiations of form than those of the upper extremity. 
Of the individual long bones, the fibula presents the greatest variety 
(rf shapes; then follow in the order named, the tibia, femur, humerus, 
ulna, and radius. 

Perfect refvesentations of the various types of each bone are found 
whenever laige collections are ezaiained, but the less perfect and 
less clearly distinguishable types are always more conmion. Besides 
there is always a considerable percentage of bones which present 
intermediary or indefinite, and a small proportion which show com- 
bined forms. 

The form of shaft common to all the long bones in man is the pris- 
matic (No. 1). The outline of the cross-section of a sht^ of this type 
approaches the equilateral triangle. This t^rpe is also conmion in 
apes, and more or less modified in lower mammals. The base of the 
prism is formed in the tibia, fibula, and humerus by the posterior 
surface; in the femur by the anterior surface; in the ulna by the in- 
ternal, and in the radius by the external surface of the bone. In 
whites this type of shaft is most frequent in the humerus and tibia. 
In the fibula it is more or lees modified by the narrow anterior surface 
of the bone. 

The nearest modifications of tjrpe 1 are types of shaft Noe. 2 and 4. 
Type 2 occurs principally in the tibia, fibula and humerus, and ia 
characterized by the obliquity of the posterior surface of the bone. 
He outline of the cross-section is a lateral triangle, a half lozenge 
(more or less). Type 4 occurs in all the long bones, and is chfu«o- 

ebei Hiomme et ches lee noges. Buli. Soe. ^Anlhrop. Paris, 1887, Sir. 3, X, 128.— 
MteMire aur la pUtyca&nie ches I'homme et ches lea anthropoidB. Mtm. db Bull. 
jSoc. ^AnliiTop. Paris, 1888, Sit. 2, III, 469.— £tude bui lee Tariations mocphologiquefl 
dn con« de I6aaa daiu Teapece himuine. Bull. Soe. ^AtUhrop. Paris, 1803, Sir. 4, 
IV, 111; Ew. d-Seoie if^nJArop. I"*™. 18B3, HI, 389. And Graves (Wm. W.)— The 
sc^duttd scapula. Med. Record, May 21, 1910; Wien. Uin. Woeh., 1912, XXV, No. 
6; J. Cutan. Du., etc., April, 1913; and othen on same subject. 
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terized by the presence of a distinct additional surface on the shaft. 
The formation of the surface differs in the various bones. In the 
tibia the additional surface results from a division into two, by a 
vertical ridge, of the posterior surface; in the femur it is the anterior, 
in the radius the external, and in the ulna the posterior surface, which 
occasionally, through the influence of a vertical ridge, shows a forma- 
tion of a distinct additional plane; in the humerus, finally, a new, 
anterior surface results occasionally by the broadening out of the 
anterior border of the bone. The cross section of the shaft in these 
cases differs from lozenge shape (more or less) to a more even quad- 
rangle. 

A special class of modifications of the form of the shaft is that 
where one or more surfaces of the bone show a pronounced concavity. 
We find such types (3, 3a, 3b,) particularly in the fibula, but also in 
the tibia, idna and radius. In the fibula the concavity affects es- 
pecially the external, but also the internal, and occasionally both the 
external and internal, and even the posterior surfaces; in tibia the 
character is observed on the external, and in the ulna and radius 
mainly on the anterior, fiexor, surface. 

Types 5, 6, e and r, are widely differing forms of the shaft of some 
of the long bones; all these types have, nevertheless, two features in 
common, and that is an indistinctness or complete absence of one or 
more of the borders of the bone, with marked convexity of two or all 
the surfaces. 

TVpe S occurs occasional^ in the tibia and frequently in the radius. 
It is marked by the convexity of the posterior tibial and external 
radial surface, and by indistinctness of the internal and sometimes also 
the external border in the tibia and the anterior and posterior borders 
in the radius. In both bones, but particularly in the tibia, this type 
of form represents a deficiency in the differentiation of the bone. 

Tjrpe No. 6 occurs in the tibia, femur and humerus. The shaft is 
plano-convex. Types e (elliptical) and r (round, cylindrical) are found 
in the femur. 

The condition of flatness in long bones occurs quite independently 
of the shape otherwise of these shafts. Flatness is not only foimd in 
the tibia, but also in the fibula (lateral), in the femur (antero-posterior 
of whole shaft, and, independently, antero-posterior of the upper 
part of the shaft, below the minor trochanter), and in the humerus 
Oateral). The flat femur (whole shaft) occurs almost exclusively in 
whites and independently of the flatness of other long bones. It is a 
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rare and possibly abnormal condition. A flat tibia is often accom- 
panied hy a flat fibula, and not seldom also by a platymeric (flat in 
upper part) femur. 

The scapula presents three main shapes or types, namely, the 
triangular or wedge-shaped; the bi-concave, with its axillary and 
especially vertebral border concave (the "scaphoid" scapula of 
Graves) ; and the convex, with its vertebral border markedly convex. 

Causes. — ^ITie ^ape of the bones is influenced by heredity, stage of 
development, sex, muscular activity, size of body, and pathological 
conditions. 

Heredity: There are reasons to beUeve that certwn types of bones 
run in families; and essentially throu^ differences in heredity there are 
marked differences in the relative frequency of occurrence of the 
various types in different races. 

Stage of life: During fetal life and early childhood, the shapes of 
bones are fewer in number, and do not always correspond to the shapes 
the bones will eventually have in the adult. Differentiation advances 
with age and the shape of a bone is probably not fully stabilized, 
particularly as to fluting, before advanced adult life. 

Sex: Male bones show on the whole a greater differentiation of 
shapes than those of the females; also, some types of form are more 
common in one sex than in the other. Most, if not ^all these differ- 
ences, may, however, be due to differences in muscular activities. 

Race: The modem cultured Whites show more variation in shape of 
bones than the Indians, and the Indians more than the Negro or 
Negrito. The causes appear to be partly hereditary and partly 
occupational. 

Muteular adioiiy: Muscular peculiarities and muscular activites 
of the individual exercise a potent influence in modifying the shape of 
the bones. 

Site of the body: The largest and the smallest bones of any variety 
show in general lees differentiation than the aven^; and weak bones 
show more uniformity than the strongly developed. 

PaUiological; Very prolonged undernourishment or vitiated state 
of blood during fetal life or childhood may undoubtedly affect the 
general development aa well as the shape differentiation of bones; but 
no proof exists that special pathological states are responsible for any 
special form-types of individual bones. 

Ilie sum of the observations points to the fact that the principal 
causes of the various shapes of the shafts of the long and bodies of 
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other bones must be sought for, first, Id original difFerences in the 
attachment of the Tarious muscles to the shafts; and second, in an 
unequal development and work of the individual muscles during child- 
hood and adolescence. The original differences in attachment, 
some of which can be cleariy seen on the bones, are in all probability 
partly hereditary, partly early acquired conditions. The manner 
in which the differently attached or differently developed muscles 
affect the shape of bone must of course be laj^y if not entirely 
mechanical. 

ADDITIONAL OBSEBVATIONB 

Id addition to shape, the booes of the skeleton offer an array of 
highly interestii^ points for observation, and many of these, as 
already mentioned, are of phylogenetic importance. Of these, the 
main ones will be included in the blanks to be given. 



BUmk: 
Tribe.. 



MEASUREMENTS 

HUIIEBUB 

Locality Oba 



(^) 



I Type 1 m {mamaUc; S, Ba ^ lateral priamatio (f « posterior aurfaoe facing 
backward and inward; ta — postenor auiface facing backward and outward); 4 — 
quadrilateral (anteritv border broadened out to a distinct fourUi surface); 6 - 
plano-convex; i m intermediary or indistinct. 

■ pp - pin point; am * small; m > medium; I * large- When double or multi- 
ple, state so. 

' None ( — ); rough trace - r. fr.; ridge: slight, medium, pronounoed (r. al-m-pr); 
tubercle: slight, or medium (tb. al-tn); process: 1^3, 1/2, 2/3, etc., complete (pr. 1/3, 
1/2, 2/3, etc.). 

Notes. — The length is taken on the osteometric board. Apply head 
to the vertical, take hold of bone by left hand, apply block to distal 
extremity, and raising bone aU^tly, move up and down as well 
as from side to side imtil maximiun length is determined. 
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Diameter major at middle. — C. g. Detennine mid-point of shaft on 
oeteometric board and mark witli pencil Lay rod of compass to the 
antero-lateral surface and apply branches to the bone. 

Diameter minor at middle. — Apply fixed branch of sliding compass to 
the antero-lateral surface at middle and take measurement. 



Tribe Locality.. 

Bight 



Note: Maximum length is taken in same way as that of the humerus. 
Ulna 



Tribe Locality.. 

Bight 



Note: Maximum length is taken in same nay as that of the humerus. 

> 1 - prismatio; B - flexor surfue concave (fluted); 5 - external surface con- 
Tex, borden iodistinct. 
. Length of Radiua X 100 

TjTigt.h fif H iimpT im 

1 1 . priomatic, S - flexcff surface concave (fluted); i > quadiiUteral (posterior) 
surface divided into two, so that the shaft [maents four distinct surfaces, borders 
and angles. 
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Tnbe Locality. . 

Right 



(Continued) 












Left 




<~™„., 




LkMnI 


IMMlCtor 


iDdSI* 




Thirt 


AMMn* 


*~~^ 


IdClMl 























ATofM; The hicondylar length of the femur is taken by adjuBting both 
condyles to the vertical put of the oeteometric board and, with the 
bone reposing on the board, applying the block to the other extremity. 

The length maximum of the femm- is measured in the same way as the 
ma xi mum lei^h of other bones (see under Humerus). 

The antero-poOerior diameter at middle (middle of shaft determined 
and marked beforehand) is the diameter nHtTimnpn. 

The latercd diameter at middle is taken so that the linea-aspera 
reposes on the stem of the sliding compass midway between the two 
branches of the same when these are applied to the bone. 

1 Lengtt of HumMM X 100 



Bicondylar length of femur 
' Duun. lat. X 100 
Diam. tuit.-post. 

■ Diam. Twiwimnni X 100 

Diam. mwdm. 

<iype I - priBmatic; 4 ~ quadrilatenl (anterior mirface divided hy a Yertioal 
ridge in two); r - cylindrical (juvenile);* - elliptical; pc > piano-oonvex. 

'r > ridge; o. t. - oblong tuberosity; r. (. - round tubwosty; d > d 
all: ilight, moderate, or pronounced. 

■ il., mod., (mm. 
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In plano-conTez and related femora the shaft ib so defonaed and the 
linea-aspera so displaced, that the measurement of the diameters is 
impractical and should be omitted. 

Circumference of the shaft at middle as takfen by some observers 
and conbasted with Uie length of the bone, ip.ves data of some value for 
sexual identification; but the same may be done with the mean of the 
two diameters. 

Tmu 







Right 














8a 


AM 


"^ 


LMWtk 


Tlblo«n» 


umm: 


CU. 
Mo. 


SS^ 


^ 


m 





















Notes: To take the ordinary length of the tibia introduce the spine 
into the orifice provided for this purpose in the vertical part of the 
osteometric board, apply outer parte of the condyles to the vertical 
outside of the orifice, let body of the bone lepoae on the horizontal 
part of the board, and apply block to the most distant point (mal- 
leolus). 

' T X 100 

Bicond. I. of femur 

• Type 1 - tHisnuttio; B - lateral prismatic; 5 - external Burfaoe concave 
(fluted); 4 ~ poatcaior suiface divided in two; S - posterior suifaoe oonrex, in- 
ternal border indiatinct; 6 - pUno-convez (gorilloid). 
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It is also useful to take the maximum length of the tibia. This 
is secured by placing the spine within the orifice as with the previous 
measurement, applying the most prominent point of the condyles to 
the vertical,. taking hold of the body by the left hand and moving the 
bone from side to side as weU as slightly upward and downward, while 
holding the block appUed to the malleolus, until the maximum length 
is determined. 

FlBITLA 

Tribe Locality Obeerrer 

Right Left 



SCAPUI^ 

Tribe LooAlity Obaerver. . 

Ril^t 



Notes: The total height of the scapula is obtained by measuring in 
B straight line the distance from the superior to the inferior angle. 

> 1 - Ordinary quadrilateia], approaching priflmatic; antfirior suiface neaily 
abeent to moderate; posterior surface facing directly backward or neariy so. f — 
Lateral prismatic; poeterior surface facing backward and inward; medial surface 
much less in area than lateral; anterior surface narrow to broad. Sa — rdation 
between medial and lateral surface reversed, the latter being the narrower, it ~ 
medial surface fluted; i - lateral surface difFerentiated into two surfaces; B - 
lateral surface fluted; 6 - both medial and lateral surfaces fluted; fi - all three 
eurfacee fluted. 

■ o XlOO ' c XlOO * y xlOO 

a B X 

'Type: t - t ri angula r ; S >biconcaTe ("scaphoid"), onllary and vetUixnX 
borders concave; 6 - convex, vertebral border convex. 



yGoogIc 



ANTHBOPOUBTBT 
ScAPOLA 



{CorUinued) 












Left 






OMpacXaa- 
perlor Banl(ii> 


Noub> 


'S:!^? 


5SSSJ 


a™-»- 


pBtbOlonMl 



















The ivfraspinous heigfa is the height from the inferior angle to 
a point at which the epine transects the vertebral border of the bone. 
To determine this point hold scapula in left hand with dorsal surface 
up in such a way that the eye can follow the prolongation of the spine 
to the axillary border. Mark the mid point of the juncture of the 
spine with the border (and not the lower or upper limit). 

The glenoid point height is the distance from the inferior angle to 
the center of the little roughness or fossa situated near the middle of 
the glenoid cavity. 

The breadth of the scapula (c) is the diameter from the middle <rf the 
outer (dorsal) border of the glenoid cavity to the point where the spine 
intersects the vertebral bordfer. (Broca, P. — Sur les indices de lon- 
gueur de Tomoplate chez I'homme, les singes et dans la s^rie des 
mammifdres. BvU. Soc. d'Anthrop., 1S7S, S4r. 3, I, 66.) The glenoid 
point breadth is that from this point.* 



Tribe Locality.. 



Observer.. 



{■^) 



' 1 - horuonta], at right angle, or near, with coraooid; 2 > moderate obliquity 
iqiwards, angle 65-80; S - pronounced obliquity, angle near 46; .j - aemiquadrate; 
S m semicircular; 6 — wavy. 

* J > none; S — slight; 5 - moderate; 4 — nearly a foramen; 5 — foramen. 

'1 -straight; 8 -concave; S —convex: slightly — moderately — pronouncedly. 

* J - straight; B - teres proceaa alight; S - moderate; 4 - pronounced. 

* The glenoid point is a less variable landmark than the glenoid border; also it 
is the more suitable in measurements of scapula of various animals. The jt — x 
index is the most stable index of the scapula. 

* Consult :Antbotiy (R.) — Notes sur la morphogenie du Sternum chei mammifSres. 
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Notes: The letmth oj the atemurn as well as that of the manvbriwn 
is best measured oq the osteometric board; the breadth and thickness 
of the bone are measured with the slidii^ compass. The thickness 
of the body should be measured between the facets for the ribs. 

Among the anomalies are to be observed especially the foramen or 
defect in the lower part of the bone, and the occurence of episteraale. 

The relative proportions of the manubrium and body of the sternum 
show sexual as well as group differences; and the same may be said in 
r^ard to the fusion of the manubrium with the body of the bone. 



Claticlb8> 



TtOte Locality.. 

Bight 



Noiea: The lenffth of the clavicle is best determined on the osteometric 
board, but may also be measured by the small or the large sliding 
compass. 

The comparison of the length of the clavicle with the length of 
the humerus idaviculo-humeral index) is useful as an indication of the 
relative development of the thorax. 

The acromial extremity may in rare cases be separated; a few other 
anomalies may also occur. 

Bva. Soc SAnthrop. Paris, 1901, II, 10-43. Dwi^t (Thoe.)— The Slemum m 
aQiiklaxofeez,haghtftndage. J.^lnot. <£PAifnoI.,1890,XXIV,527-63l>. Erause 
(W.) — VtAxs das weibliche Sternum. /nCcrn. MtmaUtdtr. J. Anal. A Phj/nol., 
1897, XIV, 21-^2. Podcer (W. J.)— Stnictum and development of the Shoulder 
Girdle and Sternum in the Verteb&tee. Aoy. Soc. PiM., Lond., 1868. Patenon 
(A. M.) — The human sternum. liverpool, 1904; also Brit. Med. J., 1902, II; »nd 
J. Aral. A Phj/riol., 1000, XXXV, Pt. 1. 

< Consult Pasteau (E.)^Recherchea sur lea proportions de la Claricule. Thim 
mid., Paris, 1879; also Panons (F. G.) — On the pioportiona and characteristics of 
the modem En^ish Chuicle. /. Anal., Loud., 1015, LI, 71-03. 

' SI — Blender; m - medium; >lr - strong; mat — 

> iSI - Blight; m - medium; pmn - pronounced. 
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Tribe LocftKty.. 



Notes: In ekeletal material obtained from older graves the riba are 
seldom all present and in good condition; nevertheless their examina- 
tion should not be neglected. Cervical, supernumerary, bifid, bici- 
pital and fused ribs are of special interest; and other anomalies may 
occur. 

The first rib deserves special attention, particularly as to ite shape. 
The development of the scalene tubercle may also be noted on the 
first rib. 

Spink' 
Tribe Locality Oboerver 



I Bardeen (Ch. R.)— CoBto-Tertebral vari&lion in Mnn. AtuU. Am., 1900, XVHI, 
377-382. Eidli£ka (Ale£) — Contribution to the Osteologj' of Riba, Proe. Ati. Am. 
Anat., XIV Se^., Waah., 1901, 61-68. Tredgoid (A. F.)— VwiationB of Bibs in the 
I^imatee with especial reference to Uie number of sternal Riba in Man, /. Anat. 
A FhyiM., 1897, XXXI, 288-302. 

*1 — curved (wmilunar); S — monoangular or pistol-flhaped (neariy atial^t 
neck, with nearly strai{^t body); S - biangular (distinct angle in body, bcsideB 
that between neck and body}. 

* Consult: Anderson (R, J.) — Observations on the diameters of human vertebrae 
in different regions. J. Anat. A Pkytiot., London, 1883, XVII, 341-4. Bardeen 
(Chas. R.) — ^Numerical Vertebral Variation in the Human Adult and Embryo; 
Anat. An»., 1904, XXV, 497-619. Cunningham (D. J.) — Lumbar Curve in Man and 
die Apea. Dublin, 1886. Dubreuil-Chambardel (L.) — ^Variations sexuellea de 
I'Atlae. BuS. (f:JlfAn.er^nlAn>p., Paris, 1907, Vm, 399-404. Dwi^t (Thomas)— 
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Notes: Various meaaurements and many detailed observations are 
poaeible on the spine and its different constituenta. As to meaaiire- 
mente, the moat interesting are the relative lengths of the cervical, 
dorsal and lumbar parte of the spine compared with the total length 
of th« three. The length of these parte is best taken by the small and 
lat^ sliding compasses, between the mid points anteriorly of the 
upper and lower border of the body of the first and last vertebra of 
each s^iment, with the bones held in a close and natural apposition. 

The atlas should receive special attention, for it is subject to many 
independent variations, particularly in respect to blood vessel foramina 
and canals. 

The lowest part of the doreal and the uppermost as well as lowers 
most parte of the lumbar s^ment, are also of special interest, the 
former on account of occasional numerical variation, the latter on 
account of occasional separation of neural arch, a presence of a sacral 
element with more or less assimilation, etc. 

The minor anomalies of the spine and ite constituente should be 
reserved for special study. 



■IWbe.. 



Sacbtw, Pelvic Botna, Pslvis 
.. Locality Observer.. 



lndal Becmmu 



Desoription ot the Human Spines showing numerical variation, Mem. Boston Soo. 
Nat. Hist., 1901, 237-312, also, Anat. Am., 1901, XIX, 332, 337-347; and Anat. 
Anx., 1906, XXVm, 33-40, 96-102. Hrdliika (Alei)— The atlas of Monte Hermoso. 
In Bun. St, Bw. Am. Blimol., Wash. 1912, 364^. Papillault (G.)— Variations 
num^ques des vertibres lombaires che> I'honune. BvU. Soe. d'Anlhrop., Paris, 
1898, IX, 19S-222. Ranke (J.)— Zur A nthro pologie d» Hakwirbdaftule. Sits, 
math. phys. CI. bayer. Akad. Wiss., 1895, XXV, 1-23. Ravenel (M.)— Die Maas- 
veihfiltnisse der Wiibds&ule und dee ROckenmarices beim Menstdien. InauQ. 
Diatert., Leipng, 1S77, 1-27. Regalia (C. E.) — Bulla causa generic ddle anomalie 
numeriche del ratiiide. Arch. p. Anlrop. A Etn., 1895, XXV, l'^-219. Roaenberg 
(E.) — ^Udier die Entwicklung der Wiibels&ule. Gtgenbavr't Marphol. JaM., 
Leipiig, 1876, 1, 1-111. Soulanie (O. Martial) — Etude dee proportions de la colonne 
vertAnde ches lliomme et chei la femme. BvU. Soc. ^Anlhrop. Paris, 1900, 
Bin. 6, 1, 132-147. Zoja (G.)— Sulle variety dell'atlante. Bd. »ei., 1881, Nos. 1 & 2, 
repr. 24 pp.. Also C. R. R. let. Lomb., CI. Sc. mat. A nat., ISSl, XIV, 26»-29(l. 
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BACB0I1, Pelvic Bonds, Feltoi 



BWK Uft Rlitat 



Notes: Id meaBuring the height of the Bacrum use eliding compass 
and apply points of instrumeDt to middle of promontory and middle of 
anterior-inferior border of the fifth sacral vertebra. For general 
comparative purposes measure only sacra with five s^ments. 

In measuring breadth apply stem of compass to the upper surface of 
the body of the first sacral vertebra and measure the greatest expanse 
of the lateral masses of the bone. 

The height of the ossa innominata is best measured on the oateo- 
metric board. Apply ischium to the vertical part of the board, 
hold bone with left hand, apply block to iliac border with right hand 
and move bone up and down and from side to side until maximum 
measurement is obtained. 

The breadth of the ossa innominata is best measured by the sliding 
compass. It is the distance between the anterior and posterior 
superior spines. 

For measuring the pelvis as a whole articulate the bones, hold with 
both hands, invert, and secure breadth maximum of ilia on the osteo- 

1 Long branch of sliding oompaas applied Tsntrally, in median line, to antaricff 
border of lower end and to promontoiy. 

' Breadth X 100 . 
Height 

■ Slight, modonte, pronounoed. 

* Name eegment (from above). 

■ Mean breadth X 100 . 

Mean height 

* Pelvia held together with bones in natural pontion; the bieadtli is the bl-Ulao 
fn«.Timiim, and oan be token handily od the osteometic board, or by a second person 
with the large eliding compaas. 

' Breadth X 100 

ifc f Aa.n height of oaaa innominata 

* From promontory of the sacrum to the neoreot point on the ventral border o( 
the pubio bones. 
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metric board. With the help of a pelviphore (such as that of Emmons) 
the taking of this measurement and of those of the brim becomes a 
simple matter- 
To measure the diameters of the superior strait or brim of the pelvis 
without a pelviphore, hold pelvis in left hand, and use small sliding com- 
pass. The antero-posterior diameter is that between the mid point 
oa the promontot7 of the sacrum and the nearest point on the ventral 
borders of the pubic articulation. The lateral diameter is the maxi- 
mum transverse diameter of the brim. 

A natural sUght separation of the pubic bones should be retained 
during all measurements. 

Sbost Bohbs 



"Wbe Locality.. 

Right 



{B+B+T) 



Notes: All the measurements to be taken vrith the sButU sliding 
compass. In measuring the height and breadth of the bone, move the 
latter slightly from side to side between the branches of the compass 
until the maximum measurement is determined. The height is taken 
by applying the fixed braQch to the anterior surface of the bone and 
bringing the movable branch posteriorly over ite thickest parts. 

The vastus notch shows interesting variations. 

iConmilt: Comer (E. M.) — Varieties and crtruoture of the Pat«lla ot Man. J. 
Anal. A Phykl., 1900, XXXIV, XXVU-XXVUI; alao Ten Kat« (H.>— Rotuta. 
Bet. iivt. La Plata, 1896, VII, 12-16. Alao Bull. BB, Bur. Amer. ElhwA., Wash. 1916. 

i — iione;>I — ali(^t;ni > moderate; J >la^e. 
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ffotet: All measuremetitB to be taken with the small Blidiog compass. 
The taking of the maximum length will be self-erident. To secure 
the breadth, the branches of the compass should be applied to the 
sides of the bone in the r^on of the nniTiimnin thickness of its body. 
The most practicable height of the calcaneus is obtained by moving 
the bone from aide to side between the branches of the compass, which 
are applied to what is seen to be the greatest constriction of the body 
(approximatdy its middle). 

As to visual observations on the Oa calcis, the greatest interest 
attaches probably to the number and conformation of the articular 
facets for the astragalus. These facets may be two in number, an- 
terior and posterior. But the anterior facet may be divided into two 
by a ridge; or it may be replaced by two facets, anterior and median, 
completely separated by a narrow to moderately broad groove or 
space; or, finally, in place of the single oblong anterior facet there 
may be a small to rudimentary anterior and a medium-sized median 
facet, separated by a broad and deep notch. 

An additional point of some interest is the development of the 
peroneal spine. 

> See fiuB. 6t, fur. Amer. BUtnol., Wash., 1916. 
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Notes: For length maximum, apply etem of Bliding compaBs to 
lowest (most prominent) parta of the. medial e\iiface on the bone. 

The maTimiim breadth is taken by applying the fixed branch of the 
sliding compass to the lowest (most prominent) parts on the medial 
surface of the bone. 

The maximum height of the astragalus is best taken on the osteo- 
metric plane, on which the bone is placed so that all the three lowest 
points of ita inferior surface touch the vertical part, while the block is 
applied to the moat prominent part of the bone from the opposite 
direction. 

A comparative study of the calcaneus facets on the talus with the 
corresponding facets on the latter bone, is of considerable interest, and 
shows some racial variations. 



Tribe.. 






Scaphoid' 



ObBerTBT. . 



(gxiom 



> See BuB. 81, Bw. Am. Sllmol., Wash., 191$. 

' 1 m one facet not divided bj nay ridge; 2 — one facet divided into tvo by & 
ridge; S ^ two distinat facets, but slightly connected or completely apart. 

> See BvU. 6g, Bw. Am. SthnoL, Wash., 1916. 

• Preeent or absent. 

• itf — pyrifona; q m quadrilateral; i — intennediary ot 

• p - pointed; U m blunt (marked^'); *i * aquariih. 
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Noies: The maximum breadth of the bone is taken by the small 
slidiog compass and is measured from the extremity of the tuberosity 
ad maximum- 

To take the maximum height of the bone use the large sliding com- 
pass with broad branches; hold instrumeot vertically, lay bone on 
movable branch on its talus facet, raise the branch untU the bone 
touches the under surface of the fixed branch and read measurement. 

To measure the stoutness use same instrument as for height. Lay 
bone on the movable branch of the compass on ite dorsal or superior 
surface, let it assume a natural position, and raise the branch until 
the most prominent part of the plantar surface of the bone touches 
the under surface of the fixed branch. 

Cdsoid' 



iMt Lsnttt BmdUl 



Notes: The mitTimtim length of the bone is measured with the small 
sliding compass, between the most prominent point on the superior 
and inferior borders of the distal or metatarsal facet of the bone and 
the point at the inferior medial angle (calcanean process). 

The maximum breadth is obtained with the cuboid resting on its 
medial surface in such a petition as it natiu-ally assumes. This and 
the next measurement are best taken by the large sliding compass 
with broad branches. 

The maximum thickness is taken with the cuboid resting on its 
anterior surface in such position as it naturally assumes. 

>iS«8 BvO. et, Bvr. Am. SOmol., Wash., 1916. 

■ « - single; r — divided in two by a wcU marked ridge; S - douUe (connected 
or not). 

* Fioent or absent. 
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JVote; Measuremenie taken with eliding compass. Height maxi- 
mum is secured by applying the fixed branch of the compass to the 
most prominent parts of the inferior surface of the bone and bringing 
the other branch into apposition. 

The minimum breadth, in the middle of the bone, is obtained by 
applying the fixed branch of the compass so that it resto on both lips 
of the scaphoid facet, and bringing the other branch into apposition 
with the bone. It is the only practicable breadth in all specimens. 

Bzterrud cuneiform: Note frequency of absence of facet for fourth 
metatarsal, also for second metatarsal. 

Middle Cwteiform: Note character of central ligamentous depression 
and canal running downward from this. 

BoNxs or TBI HAin)> 

Tribe LocaKty Obaervw 

Right L^ 



Boms 01 CtnraK 



nub Km. m 



> See Bvtt. 8t, Bur. An. Bthiol., WmIl, 1916. 
* Kngle ot dtHible. 

> See BnO. Bt, Bur. Am. SOmol., Wash., 1916. 
« Max. length (rflrt metacarpal X 100 . 

Max. lengUi of humerus 
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B0KB8 or THE Foot* 

Tribe Locality Obietver 

Risht -Lrft 



NOBbW OlMM- IMUM4t»IMll 






BSTDiATION OF STATUBB FBOM PABTB OP THE SKBLBTON* 

The International Agreement of Geneva stipulates that; "For the 
reconstruction of the stature with the aid of the long bones, the maxi- 
mum lei^th shall be measured in all cases save in those of the femur 
which is to be measured in the oblique position, and the tibia which 
is also be to measured in the oblique position, the spine being excluded." 

Under these conditions and until something more serviceable 
may be provided, the student is advised to use Manouvrier's tables, 
which are here reproduced. These tables apply only to bones of 
sdixlts; and a proper sexual identification is in each case of the greatest 
importance. All the long bones present should be measured and the 
mean length of each pair used for the approximations in the table, 
the mean of the total of approximations giving the stature. 

> See BvU, BB, Bur, ^Im. E&ndl., Wash. 1916. 

' Mux, length of lat metacarpal X 100 . 
Max. length of Ut meUtaisftl 

' Max. length of Irt nMtaraal X 100 . 
Bicondylar length of femur 

< Dwi^t (TboB.) — MeUiods of estimatong the hei^t from parts of the dceleton. 
Mtd. See., Sept. 8, ISM. (Oivcs data for estimating stature also from length of 
sternum and that of the spineO Manouvrier (L.) — Determination de la tailled'apije 
lea OS long^ Riv. Se. ^AnOirop. Paris, 1892, II, 227.— Ia determination de la taille 
d'ajwte les grands oe dea membree. Mem. Soe. ^Anikrop., Paris, 1893, S^r. 3, IV, 
347-411. Pearson (E.) — On the reconstruction of tlu stature of prehistoric races. 
PhOoa. Tnmt. R. Soe., London, 1899 (Mathematical); CXCII, Ser. A, 169-244. 
RoUet (E.) — 1^ mensuration des ob longs dee membres. Thi*8 mid., Lyon, 1899 
(Similar to Manouvrier). Topinard (P.) — De la restitution de la taille par lee oe 
longs. An. ^ArUlutrp., Paris, 1885, VIU, 134. — Proc^dS des mensuration dee os 
loncs dans le but de r^constituer la tuUe. £uS. Soe. ^AitOrop. Paris, 18S6, VIII, 
73-83. Abo SUnunU ^Aiiiliropologit giniraU (used mi^Timiiin lengtfas throughout). 
Older data unreliable and lack precision of methods. 
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The final estimate will be the more reliable the larger the series of 
subjects involved. In single individuals the error, as Dwight has shown, 
may be very considerable, particularly in tall males (up toll.9 cm.)> 

The author obtained the following correspondences between the 
humeniB and stature in 354 male and 82 female dissecting room indi- 
viduals, Whites, 22-25 years of age, and where both humeri could be 
measured. 
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To determine from this table the stature of the Uving, add 2 mm. to each lenglb; 
take the mean of the resulting statures, and B<^tract 2 mm. from the final hei^t 
thus obtained.' 

I Dwight found that a large proportion of the errois with the Manouvriei tables 
waa due to this subtraction, and advocates that this recommendation be not followed. 
It should be stated by the worker whether or not it was followed. 
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MZtASURBUSNTB OF TEBTH 

To express the proportionate size of the crowns of the premolars 
and molars to that of the skull in different races, Flower compared 
the distance from the front of the first premolar to the back of the 
last molar in aitu, with the distance from the front of the foramen 
magnum to the naso-frontal suture (basi-nasal length), in the form of 
a "dental index." — 



Thus: 



Leneth of teeth x 100 
Basi-nasal length 



Dental index, 



and by this means he has divided the various races into tnterodonl 
(index 42 to 43, Europeans, Egyptians, etc.), mesodont Gndex 43 to 
44, Chinese, American Indians, N^roes, etc.), and macrodont (index 
44 and upwards, Australians, Melanesians, etc.).* 

'Flower (W. H.)— On the eiie of the teeth as n character of race. J. Anthrop. 
Inst. 1885, xiv, 183-187. See also Cunnmgham (D, J.)— Textbook of Anatomy, 3d 
ed., 1909, 1029. 
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Individual Teeth. — Valid meaBuremente can be aecurcd only on teeth 
that are normal and unwom (or worn only so that the dimenaiona we 
want to meaaure are not affected). 

Inciaora: Main measurements — The total length of the tooth, and 
the greatest breadth of the crown (at right angles to the long axis of 
the tooth). Additional measurement are the maximum antero- 
posterior diameter of the crown (at its base), the minimum breadth of 
the crown (also at its base), and the height of the crown (in median 
line on the labial surface). 

Canines: Principal measurements — Total length, and height of 
crown (in median line, labial surface). A useful measurement is that 
of the total displacement of the tooth, in glycerine, oil or other liquid, 
in a graduated small jar or tube. 

Premolars and moUtre: Essential measuremente — Maximum height 
(with axis of the tooth vertical) ; length and breadth. The length and 
breadth measurements of these teeth are not as easy to make as might 
at first appear, which is particularly true of the anterior premolar in 
some of the lower forms of mammab. The most satisfactory rule is 
to measure the length along the median antero-posterior axis of the 
tooth as it lies or lay in the jaw; and the breadth at right angles to 
this axis. 

The above measurements on individual teeth are of value both 
anthropolc^cally and phylogenetically; but due to the care with which 
they must be taken and the time involved in getting the specimens, 
they should be reserved for special investigations. 

The teeth of man, even more than any of his other structures, call 
for careful comparative work on Primates and lower mammals. 

Measubbmbntb of Bbatn 

TTniformity in brain measurements is equidly as desirable as uni- 
formity in the measuremenis of other parts of the body; but no at- 
tempt has yet been made at their international definition and regula- 
tion. Each author so far has followed his own inclinations, with the 
result that outside of weight but little comparison of the measurements 
is possible. 

The brain is not an easy organ to measure. Due to its softness, 
from the moment it is exposed it tends to sag down more or less 
according to the condition of the body and the temperature, and it 
may readily be deformed if not given the best of care in preservation. 
Yet measurements that could be used for comparison both within and 
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beyond the human phylum are highly deeirable, and every effort 
should be made in this direction by those favorably situated for such 
Btudiee. 

The most common and easiest of brain measurementa is .the weight. 
The brain is weighed without the dura maier, immediately after extrac- 
tion. Should any excess of liquid be evident, allow 5 to 15 minutes 
for dmnage. If the main component parts are to be we^Ehed separ- 
ately use care in severii^. 

As to other measurements of the organ, in 1901* the author proposed 
a sensible scheme which he regards as the simplest, the most promis- 
ing and the only universally applicable system so far su^ested. It 
relates essentially to the cerebrum, and consists of taking the maximum 
antero-posterior diameter of each hemisphere as a basis and a hori- 
zontal, to which all other measurements are referred as so many 
verticals. Under this system each part of the brain and each loca- 
tion may be readily expressed or shown in a percental of the hori- 
zontal, which gives us valuable data for comparison. The choice of 
the points from which to draw the verticals depends on the object of 
the study, but the principal points will doubtless become standardized 
by we, as well as by future agreements. 

The method of procedure is simple. The appUance needed is a 
frame, the lower part of which consbta of an adjustable platform for 
the cerebrum or a hemisphere, while the upper part resembles the rod 
of the sUding compass. It is graduated, and aloi% it slides a needle 
which may be lowered or elevated as required. The observer ascer- 
tfuns with due care the frontal and the occipital poles, adjusts the 
platform of his frame so that the Une connecting these points is hori- 
zontal, brings the frontal pole lightly into contact with the vertical 
part of the frame on the left (his zero), sees to it that the axis of the 
brain or hemisphere is parallel to the graduated rod above, marks on 
the hemisphere or hemispheres the points to which he wishes to 
measure and proceeds with the measurements. The up er part of the 
frame holding the needle is movable backwards and forwards so as to 
permit the bringing of the needle vertically over the different points 
from which the measurements are to be taken. 

In the above way each measurement is like a section of the hemis- 
phere and hence of its basic horizontal, and can readily be contrasted 
with the whole. We are comparing then antero-posterior segments of 
the brain, rather than simple linear dimensions. 

1 An Eskimo Brain. Am. Anihrop., N. 8., lU, 464-500; abo 8" N. Y., 50 pp. 
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The lateral and he^bt meaauiements may, if desired be obtained 
similariy; and tbe leogtb, breadtb and height diameters may be supple- 
mented by such surface arcs ae may be deemed of importance. 

The measurements may be taken on a fresh brain, but as there is 
always more or less sagging, it is preferable to take them on hardened 
specimens, in which the relative proportions of the parts will, if the 
specimen has not been deformed, remain the same as they were in 
the fresh brain.* The best specimens however for measurement are 
brains hardened in situ by near-freezing (temporary), or by 5 to 10 
per cent formalin injections. 

In all cases it is important to aseertiun the endocranial ma»imnm 
length (on each eide), as well as the maximum breadth of the cranial 
cavity (lined by dura). These correspond to the measurements of the 
brain before extraction. 

Intebnal Obqans 
No system of measurements has as yet been devised for the internal 



The weight is ascertained as a rule, and should further measurements 
be desired they would naturally include where ixiBsible the greatest 
length, breadth and thickness, with the displacement (or capacity), 
of the oi^an. 

The study of the internal oi^ans is greatly hindered by pathological 
alterations, notwithstanding which it is of considerable anthropologicid 
importance.* 

Plaster Casts 

In demonstrations and museum exhibits, as well as in original 
investigations, an important part is played by good casts. An ideal 
collection in physical anthropology ought to include a representation 
in good facial and other casts of every important branch and group of 
humanity. As it is, there is no institution that poBsesBee casts of the 
various racial divisions of even the Whites alone. Nor could there be 
made as yet in any institution with an anthropological section an 
exhibit of any one nation, illustrating physical and developmental 
types, and such groups as that of the most beautiful individuals, the 
greatest athletes, the most talented men and women in that nation. 
More has really been done in this respect on primitive peoples than on 

* For hardening brains see WrHliJUra (A.) — Brains and Brain PrusoivatiTea. Proc. 
V. 3. Nat. Mm., 1906, XXX, 245-3206, 27 fig. 

* Compare Bean (R. B.)—Am. J. Phy*. Antitrop., 1919, II. 
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those more civilized; but there is everywhere an opportunity for much 
further endeavor. 

If an opportunity to make caste is limited, choose only adults of 
middle age; otherwise extend the work to all age groups. Very 
interesting series also are afforded by whole families. 

Caste are made from plaster of pans. Efficiency in making casts is 
best acquired under an instructor. The process of making a facial cast, 
^ven here for those who may have a chance to practice it, ia as follows : 

Have the subject seated comfortably on a chur. See that the face 
preserves its most natural expression, the eyes being open, and warn 
the subject against moving, swallowing, coughing, sneezing or spitting. 
The features and lips should not be t^t or puckered or the mouth 
distorted; endeavor to have the subject think of something peaceful, 
agreeable. Fasten a wide, ample piece of cloth on the neck of the 
subject; it should be long enough to cover his feet to prevent soUing 
by plaster. Brush hair backward without pulling the skin and fasten 
by moderately tightly applied band about 2} inches broad, leaving but 
little hair exposed over the forehead and temples. Work into this 
exposed hair, and also into the eyebrows mustache and beard, enough 
soap paste to prevent inclusion into plaster. Use commercial green 
soap, or boil ordinary soap with water until the liquid thickens. 
Introduce a little cotton into each ear. Oil lightly with camel bur 
brush whole face and neck using light paraffin oil or any other non- 
viscid oil; also oil the hair band. Care must be exercised that no 
excess of the oil is left anywhere and that nothing enters the eye. 
This finishes the preparation. No nasal tubes. 

The next step consists in mixing the plaster. Only the best dental 
or alabaster plaster should be used. Fill small basin with luke- 
warm or at least not too cold water, and add a pinch of common salt 
for quicker setting (if needed). Sift plaster on top of water by hand, 
without mixing, until moment when plaster stops sinking — ^the exact 
stf^ is learned from practice. Mix then without churning, with 
common spoon gather surface bubbles and dirt, and the liquid of 
cream consistency is ready for use. 

The first layers of plaster are appUed to the forehead, about the eyes 
and over the upper part of the face with the help of a little spoon 
or a spatula. The excess of the plaster flows down over the face and 
on to the apron, or the plaster basin which is held underneath. 

The upper part of the face being covered, advance to ears and lower 
part of face. Fill one ear only, but carry plaster around far enough 
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to show fully location of other ear. If plaster begins to thicken, 
Btrengthen what is already on without employing the slightest pressure, 
and make or have made rapidly a new supply, sightly thicker than 
the first. Then with the help of spatula or spoon and still avoiding 
pressure cover whole face. 

While cast is drying add gently more about eyelids, taking again 
care to use no pressure and especially not to get any plaster into 
subject's eye where it would cause biurung. Add also, if necessary, 
more plaster about nostrils. On the ear that is covered carry plaster a 
little over convex border. 

Strengthen cast over forehead and median line of face; thickness of 
cast should rat^ from about one-eighth to one-quarter of an inch. 

When through with application of plaster, post yoiu'self behind 
subject and gently support his head until cast is Bu£Bciently hard. 
During hardening plaster will generate warmth, but this never becomes 
too inconvenient or dangerous. 

Proper hardness of cast is learned through experience; it can be 
ascertuned by tapping it with a finger or some hfutler object. 

Removal may b(^n before hardening is complete at the hair ribbon, 
which is slowly drawn backwtmJ. Then proceed all along the edge of 
the cast and press skin back from it. Free helix of covered ear and 
draw ear backward. All this can be begun quite early to occupy 
subject's attention and satisfy him and it may be carried on so slowly 
that the plaster has ample time to huden. To take cast oS, lay left 
hand on its top, grasp with the right its chin part, manipulate dowly 
and carefully up and down, and push and pull downward and forward 
until it slips off. 

There is occasionally some difficulty on account of the beard or very 
large malars; or the subject may have tried to swallow or cough or 
has moved so that a part of the cast is cracked or imperfect; or a 
portion of the cast may be broken off through haste or maladroitnees 
in removing it. All that can be advised in such contingencies is 
patient manipulation, or careful repair by fitting the separated parts 
and adding plaster to the outside <^ cast. 

The finished cast is allowed to dry thorou^y, after which it is 
ready for packing. Mark on surface with sharp point whatever data 
are essential to go with cast. Pack carefully and tightly. 

In this manner, after due preliminary practice, from eight to ten first 
class facial casts can be made in a day. To take a cast of the whole 
head is difiicult and has no advantage. With a good facial cast, 
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photographB and measurementa, the head can be modelled almoBt to 
perfection. 

Casta of the body should never be undertaken except by one well 
practised in the art, for the operation ia not without danger to the 
subject. Casta of the lower part of the trunk and the limbs need 
experienced handa. The skin must in all instances be well oiled and 
the part to be cast muat not be deformed by wrong position or pressure. 
A provision for the removal of the cast in sections is a necessity and 
is usually done by including in the first layer of plaster, along the line 
of intended separation, a linen thread and by cutting the cast with 
this as it b^ns to harden. The preparation of the plaster and other 
details are practically the same as in facial casting. 

In packing casts, pad well and tightly with very dry hay or other 
suitable substance, and use only smaller boxes or baireb. In eepeci^y 
important cases, and where the casts are to be transported a great 
distance, individual little boxes for each cast, a number of which is 
then packed in a larger case, are of great advantage. 

ANTHROPOMETRIC INDICES. 

Under the term ' index ' in anthropometry is imderatood the percental 
relation of two measurements. It is habitual to use the smaller 
measurement as the dividend and the larger as the divisor, so that 
the index is ulsually less than 100. 

The index is the simplest exiM-ession of the geometric relation of two 
dimensions and as such is of much utility for the prompt conveyance 
of a notion as to the shape or relative size of parts. The index in 
general is also more permanent than the absolute dimensions of the 
parts, and therefore more valuable for group comparisons. 

Due to their usefulness and stability, the indices in anthropometry 
have almost from the beginning assumed a great favor as well as 
importance. For the same reasons also they have become greatly 
multiplied, and their value — particularly that of the cephalic index — 
has been sometimes overrated. No index, it is plain, can have more 
stability than the physiological and mechanical conditions that control 
the relation of the parts concerned; and as these conditions are not 
immutable, so the indices are subject to change. 

As in a large majority of cases the correlation of measurements is 
self-evident, there ia a general agreement among workers as to the 
constituents of the indices; but in the course of time there have 
developed considerable differences of opinion as to the grouping of the 
indices and in the nomenclature of the resulting divisions. 
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In the examination of any large gtoup of people it will be found that 
each given index will show a rather extended range of variation. A 
certain part of this rai^ will embrade the nonnal averts, tt^ther 
with the normal oecillationB of the index for the anthropologically 
purest part of that particular group; but as few larger ethnic groups 
tOKlay are free from admixture, it may safely be expected that a 
certain proportion of the indices obtained on the group will express 
aberrations. Such aberrations may be detected by a proper Beriation 
and mapping out of the indices. But we are assisted in expressii^ 
them, as in expressing the differences in the indices of separate ethnic 
and even biologic groups, by definite subdivisions or claseificationB 
of the indices. That is why this subject has received so much atten- 
tion. 

But such classifications, to be of real value, should self-evidently 
be as little arbitrary as possible, and have the closest attainable relation 
to natiu-al groupings. 

These facts were well rec<^nized from the start in anthropol<^;y, 
and earnest efforts were made to arrive at the most Ic^cal classifica- 
tions. For guidance there were on the one hand the principal natuhd 
subdivisions or races of man, and on the other an ai^gmentii^ and 
comprehensive supply of measurements. It could readily be seen that 
a classification of any index which would not harmonise with the 
distribution of the index in at least the principal groups of mankind 
would not be of any great utility. But it was also soon recognized 
that even the principal races of man were not in all respects far 
enough distant to give alone a sound basis for classification. It was 
then that recourse was had to mathematical procedure. By takii^ all 
the available indices on man regardless of racial subdivisions, ranges 
of indices could be obtained which applied to the human family as a 
whole; and these ranges gave certain averages as well as minima 
and mftTJma which could serve as bases of mathematical clasBification. 
From an insufficiency of data however and from other causes, there 
arose numerous individual differences of views among working anthro- 
pologists as to exactly where to establish the boundaries of the sub- 
divisions of the various indices, and also as to the best terms for the 
different subdivisions, which gave rise to a considerable confusion. 

To-day anthropology has ceased to regard the groupii^ and naming 
of the indices in the somewhat fetishistic light in which it looked upon 
them before. The arithmetic and graphic presentation of the dis- 
tribution of each index has become the essential {Hx>cedure in all 
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anthropometric work, and divisions with terms, which in the nature 
of things must always retain something of the arbitrary, are now 
employed more for convenience than of necessity. Still, the classi- 
fication of the various indices and its terminology are useful, and 
some day will doubtless become subject to proper international agree- 
ments. 

In these pages no attempt will be made to treat the subject of anthro- 
pometric indices historically, or to give their different classifications. 
For these the student is referred to Broca's Instmctiona, Topinard'a 
Elimenia d'Anthropologie ginirale,^ Martin's Lehrbueh, and similar 
pubhcations in other languages. What will here be given with few 
exceptions are the most widely accepted and most frequently used 
indices, U^ther with best known nomenclatures. 

There is no limit to other legitimate indices, as there is none to 
possible measurementa; and any index, as any measurement, may 
assume more or lees of anthropological value if obtained on sufiSciently 
large series and groups of individuals or specimens. 

HEAD AND SKULL. 

n V inn Dolicbocephalr up to 74.9 

Ceph&Uc (and Cniiiiil} Index— = ^ - — Maweephaly 75-79.9 

Brachycephaly 80 and above. 

(On the akull the index is approximately 2 points lower than that on the head.)* 



H'XIOO 
"Meftnof L + B 



Mean Ho^t Index (Cephalic and Cranial)- 

Height — Length Index j- (of limited use). 

Height— Breadth Index— ^ ^^'^ —(of limited use). 

Cephalic (or Cranial) Module— ^^^t^' 

_. . ' I > r TT J^ Diamet«Tbi>ygomaticmaximumX100 
Phymognomic Index (on Head) Menton-Hair line d SErti? 

1 Which is particularly rich in historic notes, p. 364 ei teq. 

* See on this point Topinard's SlimetUa etc., 373; also DuckwoTth (W. L. H.)— 
J. Awl., Lond., 1917, U, 167-179. 

'Height, on bead, bom line connecting floor of auditwy meatus to bregma; 
on skull, basion-brcgma. Not directly comparable. 
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Fuul Indss (on Head)- 
Fwial Index, Total (on SkuU}— 



Menton-diaaion height X 100 
Diameter bi^gomatic """""■"■ 



Mcnton-naaioii hdght X 100 
Diameter biiygomatie maximiiin 



-^ . , . , _ , n. „, Alveolar pt, — nasioaheaglit XflOO 

Facial As^e — An^ between basion-alveolar point and alveolar point-oamon Imea. 

Alveolar Anfje— Anj^ between baaion-alveolar ptunt and alveolar point^ubnaaal 
point lines. 

If t -_Li / J.-1 ^inn Microeeme up to 82.9 

OrbitalInd«t- ""°y*°^°'^V^^ ^*" -M«o«eme 83-88.9 

MeanBreadth wegaaeme 89andaboTO. 



n V inn Leptorhinio up to 89.9 

Naaal Ind«: (on Head}— " 'V — Me-orhinio 70-84.9 

Pla^riunic SSandabove. 

R vino I*P*ori^n« up to 47.9 

Naaal Index: {on BkuU)- =-— ^— Meaorhinic 48-62.9 

Platjrhinic 68 and abore. 

Eat Index: (on Head)— 5_><i2? 

B V inn Dolichouanic below 110 

Palatal Index— £Ai!i!:'—MMuranic 110-115 

Bracbyuiaiuo above 116. 

Tta».*i i«,»#i.i V inn Miciodoni up to 41.9 

Dental liid«i- ^J!^|t°!!^;jli'^ -MeaodoDt ,4J^4 

Megadont above 44. 

BODY. 



H8X100 
Stature 

Weight in granu 
Stature in centimeters 



Sitting Height Index — 
Height^Weight Index- 

-_^, , Diam. antero-poeterior (mean) at nipple height X 100* 

Diam. lateral (mean) at same levd 

wi . ■ tn. ij T j„ Maximum external breadth of pdvis X 100* 

Pelvis— Shoulder Index = — ... , ■ ■ — ,_, '^ 

Breadth of ahouldere 

I Distance in tiiu between moet aaterior point on let pnmolar and moat posterior 
punt m normal 3rd molar. 

■ In female at the upper level of the 4th chondrosterfial artiouiation. 

■ Between outer lips of iliac crests. 
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H««ilnd«c-£415? Foot lnd«- 54150' 



SEELEn?AL FARTS. 

FelviBi Total Indez- 

Fdvic or Brim Index — 

Antero^wt. dia 

Gie&teBt tranBTerw breadth of the stnit 



Mem mhx. height of oaaa iimom. X 100 
Giwtert external breadth of pdvis* 

. . _, .- , ■ _i -1 „ ,nn DolichopeUic . . . . above 96 
Antero^port. diam. of gupenof rtrait X 100 ^ «™dli flS-OO 

natypeUio bdow 90. 



^ BXlOO Dolichohierio op to 100 

'***'™°^ L Platyhierio «boTe 100 



X I r J- >j i/in BrachYketkik....lMstlian7S 
■„ f Tw i> I Max. Lof radius X 100 ,,^%. . .. _, an 

iUdK>-Humei»I Index- -isrr-rTn::;^^::::: Meeatikerfcik 75-80 

DoUchokeridk above 80. 



M<^T jj oi huiDeruB 



— ... — ,. , L of tibia (len spine) X 100 Brachyenemic IcMthanSS 

^bio-Femoral Index ^r- rh — ," ■ , , „ \yy ,„ V^ 

^^^ Bioondylar L of femur Dohohoonemic ...83and over. 

Max. L of humeruB X 100 

Bitsondylar L of femur 

L of radiua + L cJ humenw X 100 

Standard L of tibia + Bioondylar Jj of femur 



tllndex- 
Int«rmembrae Index- 



Diameter minor of «haft of humgua at middle X 100 
Diameter major 

DiMtteterminimumofahaft of tibia at middle X 100 



Platybrachic Index— 

FU^cnaemio Index- 

_, ... DiMn. minimum at upper flattening of femur X 100 
PUtynwBe Index DiXmaximum^ 

, . , , . B, glenoid point to smne point X 100 
Scwnk. Index (no.) 1, ^,„^ p„|„n„ Merio, ml. 

, - , _ . , B, m. of outer border of glenoid foaaa to apine point X 100 
Sc^nilar Index: Total — f^zr 



L, from nipenor to inf eiiw angle 

BXlOO 

L, from spine point to inferior angle 



InfraapinosuB Index— 

Sternal Index Greateat B of body X 100 

Total L with manubrium but without xiphoid 

For other indices see text under the individual bones. 

I For definitian of meaaurementa see text. 
■ Between outer lips of ihac craats. 
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INDEX TABLES. 

To listen the exacting and tedious work of calculating the isdices, 
we now have a number of printed "Tables." The best of these are 
those of Carl M. FUrst {Index-TabeUen; 4", Jena, 190S); but even 
these are not sufficient for all occasions and much work has to be 
done by each student himself. When a la^^ nimiber of indices are 
to be calculated for which no ready-made tables can be found, it 
pays to make such tables. 
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AbbieviatioiiB, of oboervatioii terms 82 

Acromion 28 

Age; grouping by 43 

estimation of, in life 43; 44 

estim&tion of, on akeletal material 96 

Agreemente: of Monaco 10 

of Geneva 10; 2fi 

Alveolar Arch 17; 18 

upper, measuiementA of 112 

Alveolar Point 105 

Ankle 28 

Anthropometer 53 

Anthropometric analysis 36; 37 

Anthropometric Commiaaione, of Moscow 12 

Anthropometry: Anthropological Eiystem of 8 

Criminal 8 

definition 7 

diveraity 7 

Eugenic 8 

field worit 49 

French echool 0; 13 

German echool ,, 9 

in art 8 

Industrial 8 

in gymnasia 8 

instructions in 34 

Medical 8 

Military 8 

on the Uving 62 

prednon in 34 

preparation for 37 

procedure 38 

simplicity in 34; 36 

state of , in U. 8 32 

Asterion 105 

AatragaluB, measui^nents and observations 138 

Auditory canal 27 



Blaikks: anthropometric 40 

examples of 63; 65 
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BUoks: for tlte living 62 

oeteometric 120 tt teq. 

Body 87 



Bones: deformations in 1(K 

fomu, causes of 12S 

long 121 

ncvmftl 101 

oboerrationa on 120; 126 

sexual diSerencee in M 

tyiHcal shapes at '. . . . 120 

Boxes, for field woik SO 

Brain, mesuiements of 144 

Breasts 87 



Calcaneus, measurements and obseiTBtionB 137 

Calipere: large sUding S7 

uliiting 57 

spreading fiS 

Cameras fiO 

Capacity of skull 19 

mstbods <rf measuring 107 

Cast making 48; 146 

Chest, measurements of 76 

Chin 27; 86 

Circumference: of ana 30 

of foot 31 

of fonann 80 

of hand 30 

of log 80 

of neck 30 

of skun Ifl 

of thigh 30 

of thorax 30 

of waist 30 

CUvides 133 

Collignon (R.) fl 

CcMmpaiiions GO 

Compass: huge sliding 67 

sliding. ^ .... ^ ....... , ..,, 67 

spreading 66 

Craniometrio Commission, of Moscow 12 

Craniometry 14; 89 

(See SkuU, measurements of) 

Crests, ocoiiHtal 93 

Crinion 72 

Cuboid, measurements and observations 139 

Cuneiform, Intcnial: measurementa and obeervationa 140 
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Dftci7on 106 

Data, anthropometric: treatment of 3S 

Deformatioiu: artificial 47 

cranial 40; 47; 101 

of bonee 102 

pathological 47 

poflthumoua 47; 101 

Deformities 46 

Diametera: antero-pooterior of thorax / 29 

bi-Acromial 28 

bi-cond;lar of femur 30 

bi-condylar of h 

bi-cristal 

bi-jiumeral. . . . 
bi-malleolar. . . 



I»q)inal.. 

l»«tyloid 30 

bi-trochanteiic 29 

conjugate of pdvia 29 

tnuureiBe of thorg^ 29 

Dynamometer 58 

E 

Ear, meaeurementfl of 24; 76 

Ears 87 



Eyebrows 86 

Eyee 69 

color of 83 

EyMlite 8S 

F 

Face, measurementfl of 72 

in the living 21; 23 

Face, breadth 73 

btgooiol diameter. 73 

height to crinion 73 

length 72 

Facial index 16 

Femoral indices 128 

Femur, measurranents and dMervationB 128 

typee of 122 

Fibula, measurementa and observatione 130 

typca of 122 

Field work, boxes ft>r EO 
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158 INDEX 

Field work, tnnqxuiation 4S 

Finger, middle 28 

FingerB 87 

Foot, bonee, meBsuiemente and obeerrationB 141 

measuremeatfi erf 31; 79 

Fonunen lacerum medhim 116 

Foramen Tn«e""m 18 

Forehead 86 

Frankfort agreement 9; 13 

G 

General conmderatioos 34 

Geneva, International agreement on anthropometry 25 

GlabeUa 106 

Gnathion 105 

Gonion 105 

Grouping, instructions in 43 

H 

Hair W 

chaiacteriBtice of 84 

color of 84 

Hand, bonee, meaBuremente and obeerratioiu 140 

measurements of .30; 77 

Head, measurements of 21; 68 

brewith M 

diameter frontal niininnim 73 

height 70 

length 68 

hei^t of fortjiead 73 

TT gjgh i., sternal 30 

to the shoulder 67 

to the suprasternal notch 66 

total 27 

Heredity, in bone forms 125 

Humero-femoral index 128 

Humerus, measurements and observations 126 

types of 124 



Identification, of skeletal remains and parts 100 

Indices, anthropometric Itt 

Inion 105 

Jmtominate index 136 

Instruments: aotbropometer 53 

anthropometric 34 

attention to 38; 39 

bench - ■■; 64 

compass d'6paisseur 14; 55 
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compass ^iflsiire. 14; 87 

craniometiic 103 



hoiiiontal plane 64 

luge sliding compaas 67 

metric tape 14 



plane, anthn^metric 62; S3 

pl iimh and level .... .,.,^...^,,,.... ...... ....^.,... .,..,,, 55 

scales 6S 

etandard block 68 

standard meter 68 

standards for oolora 69 

tapes 68 

International agreements 6 

of Fiftnlcfurt 9 

K 

Knee 28 



on the living.. 
Leg, measurements of. .-. . 



measurements of. . 

Lips 

Lower jaw: angles of. . 



Is of 19; 20; 21; 112 

sexual diffraencee in 93 

deecriptive terms 118 

M 

Malare 86 

descriptive t«rms 116 

Miuidibiilaf m glA 21; 86 

Masouvrier, tables of, f<« reconsttuction of ststnre 142; 143 

Mastoids 118 

sexusl differences of 93 

Mazillo-alTeolaT index 18 

Maximum occipital point 106 

Measurements, range of 8 

optional 13 

order of procedure 82 

selection of 00 

Menton 106 
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Metataraale, measurements and obseivatunu 141 

Meter stAndard 68 

Mixed bloods U; 4S 

identification ot 46 

Mixtures, racial 44; 46 

recc^nition of 4S 

Monaeo, International agreement on anthropometry 10 

Moscow, attempts at, for unification of anthropometric mrthoda 9; 13 

Mouth, measuranents (^ 23; 76 



Nasal aperture, lower borders of, descriptive temu 116 

bridge 86 

septum 86 

spine, descriptive terms 115 

Nasion 72; 106 

depresBon in the living 85 

Neck 86 

Nipples 27 

Normality of skull or bones 101 

Nose, bridge 86 

breadth 74 

length 74 

measurements of, in the living 22 

Ml the dcull 16; 17; 111 

descnptive terms 116 



ObeKon 106 

Observations, abbreviations of terms , 82 

grading of 82 

phymolog^col 87 

Occipital crests, deacriptive terms 116 

Occiput, desciiptive t«ins 115 

Ophryon 106 

OpistbioD 106 

Chbits, descriptive terms 116 

Orbits, measurements of 17; 112 

Os calcia, measuremoits and observationa 137 

Ostflometry 117 



Palate 17; 18 



descriptive terms 

sexual differences in 

^Ipebral fissure, measurements of. . 
Parentage, detemtination of 
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Pathdf^f , in Anthropometry 48 

PatellA, measurements and observations 136 

Pel™ indices 185 

Pelvis, measurements and observations 185 

measurements of 28 

sexual differences in M 

Petrous parts, descriptive terms 116 

Photography 48; 4B; 60 

Fhysiolo^cal observations 87 

Place, choice of, for examination 41 

Plane, anthropometric 82; 53 

hoiuontal 64 

Platycoaemy, index of 129 

Platymny, index of 128 

Plumb and level 58 

Pogonion 106 

Plugnathism i 86 

descriptive terms 115 

Prosthion 105 

Pterion 106 

deocriptive terms 115 

Pubee 27 

Puke 87 



Rachitis 46 

Radio-humeral index 127 

Radius, measurements and observations 127 

typeaof 124 

Recoring, mode of 82 

principles of 40 

Respiration 87 

Ribs, obs^rations on 133 



Sacral index 135 

Sacrum, measurements and obsovalions 134 

Sa^ttal n^on, of skull, descriptive terms 116 

Scaphoid bone, measurements and observations 138 

Scapula, indices of 130 

measurements and observations 130 

types of 126 

Selection of measurements 103 

Senihty, marks of 99 

Sex, determination of, from skulls and bones 91 

Sitting height, measurements of 23 

Skeletal remains, identification of 100 

Skin, color of .• 68; 82 
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Skull, deformations of 110 

baae of, sexual diffnencea in 94 

89: 102 



basio-alveolar diameter 16 

bi-mastoideal breadth 16 

bi-ijrgomatic bre«dth 16 

breadth 14; 107 

capacity 19; 107 

circumference 19; 112 

face Ill 

fadal meaBurements 16; 18 

frontal breadth 16 

height IS; 107 

length 14; 107 

length, iniao 14 

minimum fnjntal diameter 107 

naso-baailar diametw 18 

thidmni 107 

vault, area of 18; 19 

methoda of meaaurement 106 

normality of 101 

obaervationa on 113 

blanks for 114 

phjviognomy of 93 

preparation of 91 



Buturee of, obliteration 97; 98 

waighing fig 

Span 28; 67 

Spine, anterior superior iliac 28 

vertebral, observations on 138 

Stuidardfl, for testing of instfumente -•...... -,.,, ^ .-.,,,■ ^ ^ ,-...- - BS 

for color of akin SO 

for color of ^ea and hair 60 

Stature 66 



estimation of, from parts of skdeton 141 

reconstruction of, from long bonea 81 

Stephanion 106 

Sternum, measurements and abacrrations 131 

Strength, muscular .....,,. ^ ............................... . 87 

Styloids, descriptive term 116 

Subject, grouping of 42 



selectioaof 42 

Subnasal points 106 
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Suboitiit*! foseae IIG 

Supra-oibiul ridgea 85; 92; 113 

Supra-Btemal notch 27 

Sutures, descriptive term 116 

obliteratioD of 98 

Symphysis of lower jaw 20 

T 

Tapes SS 

Teeth, descriptire term 118 

conditioii o( 88 

eruption of 97 



sexual diffeiences in 93 

wear of 98 

Temperature 87 

Temporal crests, descriptive term 115 

Tempero-parietal r^on, descriptive term 116 

Tibia, femoral index 129 

measuiements and observations 129 

types of 122 

Toes 87 

Trochanter, gieat 28 

Trunk, measurements of 76 

U 

Ulna, measuTonents and observations 127 

types of 124 

V 

Vault, thickness of 94 

Vertex 106 

W 

Weight 88 

Wrist 28 

Z 

Zygomae, descriptive term 116 

sexual differences of 93 
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